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ORIGINAL L

BEFORE THE ARIZONA CORPORATION CUMMISS1UIN

COMMISSIONERS REGE “IWVED Arizona Corporation Commission
S CKETED

GARY PIERCE, Chairman A G 02 DOCKE]

BOB STUMP 701 JAN 20 JAN 20 201

SANDRA D. KENNEDY eSO .

PAUL NEWMAN Y Lﬁ‘g%‘c‘a&ﬁé\# DOCKETED BY 5 Ve

BRENDA BURNS - OoCKER AP

IN THE MATTER OF THE COMMISSION’S Docket No. W-00000C-06-0149

GENERIC EVALUATION OF THE
REGULATORY IMPACT FROM THE USE OF
NON-TRADITIONAL FINANCING
ARRANGEMENTS BY WATER UTILITIES AND
THEIR AFFILIATES

The Global Utilities,' file the attached workshop presentations that were presented at the
workshop on January 14, 2011, by Paul Walker, Graham Symmonds and Timothy J. Sabo,
together with the source documents referenced in the presentations, as shown in the list of
documents below:

1. “Distribution System Improvement Charges”, presented by Paul Walker,
2. “DSICs, Water Loss and Human Health”, presented by Graham S. Symmonds

3. “DISC Legal Overview”, presented by Timothy J. Sabo;

4. National Risk Management Research Laboratory, “Aging Water Infrastructure Research Program:
Addressing the Challenge Through INNOVATION”, March 14, 2007,

5. American Water Works Association, “Dawn of the Replacement Era: Reinvesting in Drinking
Water Infrastructure”, May 2001;

6. The National Regulatory Research Institute, “The Water Industry at a Glance”, April 2008;

7. The National Regulatory Research Institute, “Financing Mechanisms For Capital Improvements
For Regulated Water Utilities”, December 1999;

8. GAO, “Water Infrastructure, Information on Financing, Capital Planning, and Privatization”,
August 2002;

! Hassayampa Utility Company, Inc., CP Water Company, Global Water— Picacho Cove Utilities
Company, Global Water Picacho Cove Water Company, Global Water — Palo Verde Utilities Company,
Global Water — Santa Cruz Water Company, Valencia Water Company — Town Division, Valencia Water
Company — Greater Buckeye Division, Water Utility of Greater Tonopah, Inc. and Willow Valley Water
Co., Inc.
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9. Congressional Research Service, “Report for Congress: Water Infrastucture Needs and
Investment: Review and Analysis of Key Issues”, Updated November 24, 2008;

10. Walter Lynch, American Water, “The Benefits of Infrastructure Replacement Surcharges”,
NARUC 120" Annual Convention, November 17, 2008;

11. LeChevallier, Gullick & Karim, “The Potential for Health Risks from Intrusion of Contaminants
into the Distribution System from Pressure Transients”, American Water Works Service
Company, Inc;

12. Craun et al, “Waterborne outbreaks reported in the United States”, Journal of Water and
Health 2006;

13. Nygard et al, “Breaks and maintenance work in the water distribution systems and gastrointestinal
illness: a cohort study”, International Journal of Epidemiology 2007; and

14. Hunter et al, “Self-Reported Diarrhea in a Control Group: A Strong Association with Reporting
of Low-Pressure Events in Tap Water”, Clinical Infectious Diseases 2005.

RESPECTFULLY SUBMITTED this 20" day of January, 2011.

Roshka DeWulf & Patten, PLC

By /\/UW‘%/W@(&N‘

Michael WPatten

Timothy J. Sabo

One Arizona Center

400 East Van Buren Street, Suite 800
Phoenix, Arizona 85004

Original + 13 copies of the foregoing
filed this 20" day of January 2011, with:

Docket Control

ARIZONA CORPORATION COMMISSION
1200 West Washington

Phoenix, Arizona 85007
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Copies of the foregoing hand-delivered
this 20" day of January 2011, to:

Lyn Farmer, Esq.

Chief Administrative Law Judge
Hearing Division

Arizona Corporation Commission
1200 West Washington

Phoenix, AZ 85007

Janice Alward, Esq.

Chief Counsel, Legal Division
Arizona Corporation Commission
1200 West Washington

Phoenix, AZ 85007

Charles Haines, Esq.

Arizona Corporation Commission
1200 West Washington

Phoenix, AZ 85007

Steve Olea

Director, Utilities Division
Arizona Corporation Commission
1200 West Washington

Phoenix, AZ 85007

COPY of the foregoing
mailed this 20" of January, 2011 to:

Garry Hays, Esq.

Law Offices of Garry D. Hays PC
1702 E. Highland Ave., Suite 204
Phoenix, AZ 85016

Michael T. Hallam, Esq.
Thomas Campbell, Esq.
Lewis and Roca, LLP
40 N. Central Avenue
Phoenix, AZ 85004

Michele Van Quathem, Esq.

Ryley Carlock & Applewhite

One N. Central Avenue, Suite 1200
Phoenix, AZ 85004
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Bryan O’Reilly

SNR Management, LL.C

50 South Jones Blvd. Suite 1
Las Vegas, NV 89107

Thomas M. Broderick

Director, Rates & Regulation, American Water
2355 W. Pinnacle Peak Rd., Suite 300
Phoenix, AZ 85027

Daniel W. Pozefsky, Esq.
RUCO

1110 W. Washington, Ste 220
Phoenix, AZ 85007

Court S. Rich, Esq.

Rose Law Group pc

6613 N. Scottsdale Road, Ste 200
Scottsdale, AZ 85250
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US Bureau of Reclamation, LAKE MEAD AT HOOVER DAM, ELEVATION (FEET)

http://www.usbr.gov/lc/reqion/g4000/hourly/mead-elv.htm! accessed 4 Jan 11.
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“Our nation’s extensive water infrastructure has the caj

acity to

treat, store, and transport trillions of gallons of water and wastewater

®

per day through millions of miles of pipelines. However, as our
infrastructure deteriorates, there are increasing concerns about the

ability of this infrastructure to keep up

As part of our effort to address these concerns . . .
a new water infrastructure research prog

with our future needs.

ORD initiated
ram. This program will

generate the science and engineering needed to evaluate promising,
innovative technologies to repair existing and provide new water
infrastructure, and that improve effectiveness at reduced cost.”

Statement of George Gray, Ph.D.

Assistant Administrator

Office of Research and Development (ORD)
United States Environmental Protection Agency
March 14, 2007

Drinking Water Distribution Systems
« There are 240,000 water main breaks per year in the
United States.
= The number of breaks increases substantially near the
end of the system’s service life.

----- Large utility breaks in the Midwest increased
from 250 per year to 2,200 per year during a
19-year period.

««««« In 2003, Baltimore, Maryland, reported 1,190

water main breaks—that’s more than three per day.

« A 2005 British study correlated self-reported diarrhea
with low water-pressure events (including water main
breaks).

# The U.S. Geological Survey estimates that water lost
from water distribution systems is 1.7 trillion gallions
per year at a national cost of $2.6 billion per year,

.| Office of Research and Development
National Risk Management Research Laboratory

Wastewater Collection Systems

« There are up to 75,000 sanitary sewer overflows per
year in the United States, resulting in the discharge of
3-10 billion gallons of untreated wastewater.

« Up to 3,700 ilinesses annually are due to expostre
to recreational water contaminated by sanitary sewer
overflows.

# [n 1989, sanitary sewer overflows in Cabool, Missouri,
contaminated drinking water distribution lines,
causing 243 cases of diarrhea and 4 deaths.

» In 1993, direct contact with a discharge of untreated
sewage in Ocoee, Florida, resulted in 39 cases of
hepatitis A.




The Aging Water Infrastructure (AW!) research program
is part of EPA's larger effort called the Sustainable
Water Infrastructure (S1) initiative. The S| initiative
brings together drinking water and wastewater

utility managers; trade associations; local watershed
protection organizations; and federal, state, and local
officials to ensure that all components of our nation’s
water infrastructure—drinking water treatment plants,
drinking water distribution lines, sewer lines, and
storage facilities—meet future needs.

The AWI research program supports the four priority
areas of the Sl initiative’s strategy:

« Better management — Moving beyond compliance
to sustainability and improved performance

» Full-cost pricing — Helping utilities to recognize the
full cost of providing service over the long term

» Water efficiency — Promoting water efficiency in
the residential and commercial sectors

= The watershed approach — Integrating watershed
management principles and tools into utility
planning and management practices
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The importance of safe drinking water to public health and the nation’s economic welfare
is undisputed. However, as we enter the 21st Century, water utilities face significant eco-
nomic challenges. For the first time, in many of these utilities a significant amount of
buried infrastructure—the underground pipes that make safe water available at the turn of
a tap—is at or very near the end of its expected life span. The pipes laid down at different
times in our history have different life expectancies, and thousands of miles of pipes that
were buried over 100 or more years ago will need to be replaced in the next 30 years. Most
utilities have not faced the need to replace huge amounts of this infrastructure because it
was too young. Today a new age has arrived. We stand at the dawn of the replacement era.

Extrapolating from our analysis of 20 utilities, we project that expenditures on the order
of $250 billion over 30 years might be required nationwide for the replacement of worn-
out drinking water pipes and associated structures (valves, fittings, etc). This figure does
not include wastewater infrastructure or the cost of new drinking water standards.
Moreover, the requirement hits different utilities at different times and many utilities will
need to accelerate their investment. Some will see rapidly escalating infrastructure expen-
diture needs in the next 10-20 years. Others will find their investment decisions subject to
a variety of factors that cause replacement to occur sooner or at greater expense, such as
urban redevelopment, modernization, coordination with other city construction, increas-
ing pipe size, and other factors.

Overall, the findings confirm that replacement needs are large and on the way. There will
be a growing conflict between the need to replace worn-out infrastructure and the need to
invest in compliance with new regulatory standards under the Safe Drinking Water Act.
In addition, the concurrent demands for investment in wastewater infrastructure and com-
pliance with new Clean Water Act regulations, including huge needs for meeting com-
bined sewer overflow (CSO) and stormwater requirements, will compete for revenue on

the same household bill.

Ultimately, the rate-paying public will have to finance the replacement of the nation’s
drinking water infrastructure either through rates or taxes. AWWA expects local funds to
cover the great majority of the nation’s water infrastructure needs and remains committed
to the principle of full-cost recovery through rates. However, many utilities may face needs
that are large and unevenly distributed over time. They must manage a difficult transition
between today’s level of investment and the higher level of investment that is required over
the long term. Facing an inexorable rise in infrastructure replacement needs driven by
demographic forces that were at work as much as 100 years ago, compounded by the neg-
ative effects of changing demographics on per-capita costs in center cities, many utilities
face a significant challenge in keeping water affordable for all the people they serve.




Meeting this challenge requires a new partnership in which utilities, states, and the feder-
al government all have important roles. Utilities need to examine their rate structures to
assure long-term viability. States need to streamline their programs. And the federal gov-
ernment needs to significantly increase assistance for utilities.

To better understand this problem, the American Water Works Association undertook
studies of 20 large and medium utilides. The findings and recommendations of this report
provide the basis for this new partnership to achieve the goal to which we all aspire—the
provision of safe and affordable drinking water for all Americans.

e Water utilities must make a substantial reinvestment in infrastructure over the next
30 years. The oldest cast iron pipes, dating to the late 1800s, have an average life
expectancy of about 120 years. Because of changing materials and manufacturing
techniques, pipes laid in the 1920s have an average life expectancy of about 100
years, and pipes laid in the post-World War II boom can be expected to last about
75 years. The replacement bill for these pipes will be hard on us for the next three
decades and beyond.

* Most utilities are just now beginning to face significant investments for infrastruc-
ture replacement. Indeed, it would have been economically inefficient to make
large replacement investments before now. The utilities we studied are well man-
aged and have made the right decisions. But the bills are now coming due, and they
loom large.

¢ On average, the replacement cost value of water mains is about $6,300 per house-
hold in today’s dollars in the relatively large utilites studied. If water treatment
plants, pumps, etc., are included, the replacement cost value rises to just under

$10,000 per household, on average.

* Demographic shifts are a significant factor in the economics of reinvestment. In
some older cites, the per-capita replacement value of mains is more than three
times higher than the average in this sample due to population declines since 1950.

* By 2030, the average utility in the sample will have to spend about three and a half
times as much on pipe replacement due to wear-out as it spends today. Even so, the
average utility will also spend three times as much on repairs in that year as it
spends today, as the pipes get older and more prone to breakage.

* The water utilities studied concurrently face the need to replace infrastructure and
upgrade treatment plants to comply with a number of new regulations to be imple-
mented under the Safe Drinking Water Act. Many municipalities also face significant
needs for investments in wastewater infrastructure and compliance. This concurrent
demand significantly increases the financial challenge they face.

* QOverall, in the 20 utilities studied, infrastructure repair and replacement requires
additional revenue totaling about $6 billion above current spending over the next
30 years. This ranges from about $550 per household to almost $2,300 per house-




hold over the period. These household impact figures do not include compliance
with new regulations or the cost of infrastructure replacement and compliance for
wastewater.

* The pattern and timing of the need for additional capital will be different in each
community, depending on its demographically driven replacement “wave.”

* IHousehold impacts will be two to three times greater in smaller water systems
($1,100 to $6,900 per household over 30 years) due to disadvantages of small scale
and the tendency for replacement needs to be less spread out over time.

* Because of demographic changes, rate increases will fall disproportionately on the
poor, intensifying the challenge that many utilities face keeping water affordable to
their customers.

America needs a new partnership for reinvesting in drinking water infrastructure. There
are important roles at all levels of government.

1) Measures by Utilities and Local Governments

Although the AWWA analysis has looked at the infrastructure issue in the aggregate, many
key issues must be addressed at the local udility level. Utilities should develop a compre-
hensive local strategy that includes:

* Assessing the condition of the drinking water system infrastructure.
* Strengthening research and development

* Working with the public to increase awareness of the challenge ahead, assess local
rate structures, and adjust rates where necessary.

* Building managerial capacity.
2) Reform of State Programs

The states too have an important role to play in addressing our infrastructure funding
needs. States may need to match an appropriate share of any new federal funds that are pro-
vided for infrastructure assistance. Moreover, states need to reform their existing programs
to make them more effective. States should commit to:

* Respecting the universal eligibility of all water systems for federal assistance.

* Streamlining their programs for delivery of assistance and allow alternative pro-
curement procedures that save money.

* Making their financing mechanisms more attractive by committing to grants and
very low or negative interest loans.

* Using federal funds in a timely fashion or face the reprogramming of those funds
to other states.




3) A Significant Increase in Federal Assistance

The federal government has a critical role to play in preventing the development of a gap
in water infrastructure financing. AWWA recommends either changing and expanding the
existing Drinking Water State Revolving Fund and other drinking water programs, or cre-
ating a new, infrastructure-focused fund. The federal role should include:

® Significantly increased federal funding for projects to repair, replace, or rehabili-
tate drinking water infrastructure.

® An increase in federally supported research on infrastructure management, repair
and replacement technologies.

* Steps to increase the availability and use of private capital.
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The importance of safe drinking water to the nation’s public health and economic welfare
is undisputed. About 54,000 community drinking water systems provide drinking water to
more than 250 million Americans. By keeping water supplies free of contaminants that
cause disease, our public water systems reduce sickness and related health costs as well as
absenteeism in the workforce. By providing safe and sufficient supplies of water, America’s
public water systems create direct economic value across nearly every sector of the econo-
my and every region of the country. However, significant economic changes are con-
fronting the water profession as we enter the 21st Century. The new century poses new
challenges in sustaining the infrastructure—particularly the underground pipes—that pro-
vides the broad public benefits of clean and safe water.

Recognizing that we are at the dawn of a major change in the economics of water supply,
the American Water Works Association (AWWA) has undertaken an analysis of the infra-
structure challenge facing utilities. The project involved correlating the estimated life of
pipes with actual operations experience in a sample of 20 utility systems geographically dis-
tributed throughout the nation (see Figure 1). Projecting future investment needs for pipe
replacement in those utilities yields a forecast of the annual replacement needs for a par-
ticular utility, based on the age of the pipes and how long they are expected to last in that
utility. This analysis graphically portrays the nature of the challenge ahead of us. It also
serves as the foundation for AWWA’s call for a new national partnership to address the
looming need to reinvest in our drinking water infrastructure.




Most people do not realize the huge magnitude of the capital investment that has been
made to develop the vast network of distribution mains and pipes—the infrastructure—
that makes clean and safe water available at the turn of a tap. Water is by far the most cap-
ital intensive of all utility services, mostly due to the cost of these pipes, water infrastruc-
ture that is literally a buried treasure beneath our streets. But buried means out of sight.
And as the old saying goes, out of sight means out of mind. Moreover, most of our pipes
were originally installed and paid for by previous generations. They were laid down dur-
ing the economic booms that characterized the last century’s periods of growth and expan-
sion. So not only do we take these pipes for granted because we can’t see them, we also
take them for granted because, for the most part, we didn’t pay for them initially. What’s
more, they last a long time (some more than a century) before they cost us very much
in maintenance expense near the end of their useful lives or ultimately need replace-
ment. For the most part, then, the huge capital expense of the pipes is a cost that today’s
customers have never had to bear. It has always been there, but it’s always been invisible
to us.

The original pattern of water main installaton from 1870 to 2000 in 20 utilities analyzed
by AWWA is graphically presented in Figure 2. This graph reflects the total cost in cur-
rent dollars of replacing the pipes laid down between 1870 and 1998 in the 20 utilities
studied. It is a reflection of the development of these utilities, and in turn, mirrors the
overall pattern of population growth in large cities across the country. There was an 1890s
boom, a World War I boom, a roaring "20s boom, and the massive post-World War II
baby boom.

Original Asset Investment Profile
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The cumulative replacement cost value of water main assets (that is, the cost of replacing
water mains in constant year 2000 dollars) has increased steadily over the last century in
our sample of 20 utilities. In aggregate across our sample of utilities, the replacement value
of water mains in today’s dollars is about $6,300 per household. If water treatment plants,
pumps, etc., are included, this figure rises to just under $10,000 per household. This is
more than three times what it was in 1930 in constant dollar terms. The difference is not
due to inflation; rather, there is simply more than three times as much of this infrastruc-
ture today as there was in 1930, in order to support improved service standards and the
changing nature of urban development.

In general, then, there is a lot more water infrastructure in place today on a per-capita basis,
implying an increased per-capita share of the liability for replacing these assets as they wear
out. This invisible replacement liability has been accumulating gradually over several gen-
erations of water system customers, managers and governing boards. They have not had to
recognize this liability because the bill was not yet due. For many utilities, board/coun-
cil/commission reladonships and customer relationships have developed in recent decades
in the absence of a recognized need for significant investment in replacing the utility’s
assets as they age and wear out.

The oldest cast iron pipes—dating to the late1800s—have an average useful life of about
120 years. This means that, as a group, these pipes will last anywhere from 90 to 150 years
before they need to be replaced, but on average they need to be replaced after they have
been in the ground about 120 years. Because manufacturing techniques and materials
changed, the roaring ’20s vintage of cast-iron pipes has an average life of about 100 years.
And because techniques and materials continued to evolve, pipes laid down in the Post-
World War II boom have an average life of 75 years, more or less. Using these average life
estimates and counting the years since the original installations shows that these water util-
ities will face significant needs for pipe replacement over the next few decades.

The modern public water supply industry has come into being over the course of the last
century. From the period known as the “Great Sanitary Awakening,” that eliminated
waterborne epidemics of diseases such as cholera and typhoid fever at the turn of the last
century, we have built elaborate utility enterprises consisting of vast pipe networks and
amazing high-tech treatment systems. Virtually all of this progress has been financed
through local revenues. But in all this time, there has seldom been a need to provide for
more than modest amounts of pipe replacement, because the pipes last so very long. We
have been on an extended honeymoon made possible by the long life of the pipes and the
fact that our water systems are relatively young. Now that honeymoon is over. From now
on and forevermore, utilities will face significant requirements for pipe repair, rehabilita-
tion, and replacement. Replacement of pipes installed from the late1800s to the 1950s is
now hard upon us, and replacement of pipes installed in the latter half of the 20th Century
will dominate the remainder of the 21st.

We believe that we stand today at the dawn of a new era—the replacement era—for water
utilities. Over the next three decades, utilities will be in an adjustment period during which
they will incorporate the costs of pipe replacement in routine utility spending. This will
require significant adjustments in utility revenues. The magnitude of the need and the




invisibility of that need to the person on (top of) the street will make this a particularly
challenging adjustment. The need for significantly greater investment in pipe replacement
is all the more difficult to convey because it was never there before. It’s hard to explain why
it’s going to cost more to do the same job in the future than it cost in the past.

Many water systems all across America have seen this day coming and have already begun
to ramp up their expenditures on pipe rehabilitation and replacement. But for many util-
ities this problem is just emerging and is enormous in scope. For them the water supply
business will never be the same.

To understand the nature and scope of the emerging infrastructure challenge, AWWA
undertook an analysis of 20 utilities throughout the nation. The analysis projects future
investment needs for pipe replacement in the 20 utilites and provides a forecast called a
“Nessie Curve.” The Nessie Curve is a graph of the annual replacement needs in a par-
ticular utility, based on when pipes were installed and how long they are expected to last
in that utility before it becomes economically efficient to replace them. There are, of
course, a number of factors that can require the replacement investment to be made ear-
lier. In many cities, for example, there are urban redevelopment efforts or similar major
construction projects that could require up-sizing or other modernization of the pipe net-
work before the pipes reach the end of their useful lives.

Data on repair and replacement needs for each of the 20 cities in our sample is presented
in Appendix A. This information is presented for each city as a “Nessie Curve,” that is, a
projection of the city’s economically efficient investment in pipe repair and replacement,
based on the city’s original pipe installation profile and how long the pipes last in that util-
ity. The aggregate Nessie Curve for all 20 utilities is presented in Figure 3. The rising
wave shape suggests why the curve is named after the Loch Ness Monster.

Projected Main Replacement Expenditure Due to Wear-Out for 20 Utilities
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The Nessie Curve reflects an “echo” of the original demographics that shaped a particular
utility. It is very similar to the echo of demographics that predicts future liabilities for the
Social Security Trust Fund. Indeed, this is exactly the same type of problem that faces
Social Security. Historical demographic trends—in our case, pipes laid down as long as a
century ago—created a future financial obligation that is now coming due. By modeling the
demographic pattern and knowing the life expectancy of the pipes, we can estimate the tim-
ing and magnitude of that obligation.

Just as in Social Security, a threat to affordability arises when there were powerful demo-
graphic and economic trends at work originally, but the liability arrives at a later time when
the demographic and economic conditions have changed. In the water business, the chal-
lenge is magnified by pipes that last through several generations of customers before they
need to be replaced.

Reflecting the pattern of population growth in large cities over the last 120 years, the
Nessie Curves in Appendix A forecast investment needs that will rise steadily like a ramp,
extending throughout the 21st Century. The curves show that replacement expenditures
will have to rise steadily for the next 30 years. By 2030, the udlities in our sample of 20 will
have to spend on average over three-and-a-half times as much per year as they do now (in
constant dollars) to replace pipes that have reached the end of their economic lives. Some
of the utilities in our sample will encounter the steepest part of the incline in the first 10
years. Others will encounter most of the rise over 20 years, while some will experience a
sustained increase over 30 years.

Of course, every city has a different demographic history. In addition, numerous local fac-
tors will affect the life of a utlity’s pipes and therefore its Nessie Curve. Each utility has a
unique set of circumstances and therefore a different set of infrastructure funding chal-
lenges in the future. Nonetheless, demographics will produce the same type of lagged
replacement schedule in any major city.

If that were not enough of a challenge, there is an important corollary. As pipe assets age,
they tend to break more frequently. But it is not cost-effective to replace most pipes before,
or even after, the first break. Like the old family car, it is cost-efficient for utilities to endure
some number of breaks before funding complete replacement of their pipes.

Considering the huge wave of aging pipe infrastructure created in the last century, we can
expect to see significant increases in break rates and therefore repair costs over the coming
decades. This will occur even when utilities are making efficient levels of investment in
replacement that may be several times today’s levels. In the utilities studied by AWWA,
there will be a three-fold increase in repair costs by the year 2030 despite a concurrent
increase of three and a half times in annual investments to replace pipes.

It is important to note that a Nessie Curve is a prediction, not a destiny. That is, a utility
can choose to manage its infrastructure replacement needs in various ways. For example,
the utility may accept increased break repair costs up to a point and delay the replacement
of an old pipe, rehabilitate certain pipes to “buy time,” or adopt other asset management
techniques to extend the life of the pipes as long as possible. Nevertheless, it appears
inevitable that many utilities will face substantal increases in infrastructure investments
over the next 30 years, to replace pipes laid down as long as 120 years ago.




A final observation from our sample of 20 Nessie Curves is that the large “demographic
wave” of replacement needs is only just now upon us. We are just now at the time when
there is a compelling need to significantly increase the levels of replacement spending in
most utilities. Importantly, there is no evidence that utilities are “behind the curve” or that
America is in ruins. That is not the nature of the challenge. We are not faced with mak-
ing up for a historical gap in the level of replacement funding. In fact, break rates in our
sample of 20 utilities are within a range that is considered representative of best manage-
ment practices for water utilities, indicating that the utilities have made efficient decisions
and managed well up to this point. The challenge is ramping up utility budgets to prevent
a “replacement gap” from developing in the near future. Unfortunately, keeping up with
replacement needs is about to get a lot harder than ever before, and it’s going to stay that
way. We are coming face-to-face with a serious challenge that could become a crisis if we
ignore it.

N

Water utilities are the last natural monopolies. The large investment required in pipe net-
works makes it impossible to have more than a single provider of water service within a
given area. These large investments are also a major source of financial vulnerability for
water utilities as the result of the very fixed nature of the assets and the very mobile nature
of the customers. When populations grow, the infrastructure is expanded, but when peo-
ple move away, the pipe assets and the liability for repair and replacement remain behind,
creating a financial burden on the remaining customers.

Figure 4 is a plot of U.S. Census population data for Philadelphia from 1850 to 1996. Over
the 100 years from 1850 to 1950, the populaton grew from 100,000 to 2 million people.
But from 1950 to the end of the century, Philadelphia lost 25 percent of its population,
dropping to 1.5 million. This picture tells a story that was replicated again and again
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throughout the Rustbelt cities of the Northeast and Midwest. The effect is to significant-
ly increase the burden of replacement funding on the remaining residents of the city.

As previously discussed, the average per-capita value of water main assets in place today
across our sample of 20 utilities is estimated to be three times the amount that was present
in 1930. In Philadelphia, however, that ratio is almost eight times the value in 1930 due to
population declines since about 1950. This problem, known as “stranded capacity” (essen-
tially, capital facilities that are not matched by rate revenue from current customers), is
typical of Rustbelt demographics and adds considerably to the challenge of funding
replacement in these cities.

Urban demographic history also explains many other dimensions of the infrastructure
replacement challenge facing the water industry. Both gains and losses in urban popula-
tions created small system infrastructure problems in their wake. During the first half of
the 20th Century, many of the people swelling the populations of the urban centers came
from smaller rural towns, leaving small water system infrastructure behind to struggle with
fewer customers. In the latter half of the century, the departure of big city residents for the
suburbs fueled an explosion of new, small water systems in suburban areas. Today about
half of all small water systems are within Standard Metropolitan Statistical Areas defined
by the U.S. Census. Built in boom times, many of these suburban systems were not built
to enduring standards, creating another liability. When these systems are absorbed by larg-
er metropolitan systems, it is commonly necessary to completely rebuild them.

The pattern reflected in Sunbelt cities is the other side of the story from that in the
Rustbelt. These cities are experiencing rapid growth and expansion which places capital
financing demands upon them that are truly the opposite side of the coin. When water util-
ities are expanding, they must build some of the most expensive components—new source
development, storage facilities, transmission mains, and treatment plants—in advance of
population growth in order to serve people when they arrive. This is, in effect, another
form of stranded capacity—capital facilities that must be paid for despite the fact the cus-
tomers are not yet in place. Investor-owned utilities are, in fact, generally prohibited by
state regulatory commissions from recovering such costs in rates.

Demographic change thus places financial strain on all our public water systems. It is the
same whether they are large or small; urban or rural or suburban; and Rustbelt or Sunbelt.
‘The inescapable fact is that water infrastructure is fixed while populations are mobile. The
result is a form of “market failure”—an adverse side effect of market activity that creates an
unfunded liability. America derives tremendous economic strength from the fact that it has
a highly mobile labor force. When people move around, however, there are costs imposed
on the local water infrastructure. It is the same whether it is people moving from rural
towns to the city, from the city to the suburbs, or from the Rustbelt to the Sunbelt. Our
labor mobility imposes a significant cost on water utilities on both the giving end and the
receiving end of this market process, while the benefits are generally disseminated
throughout the national economy.




Replacement of water treatment assets presents a different picture from that of the pipes,
but greatly complicates infrastructure funding for utilities. Major investments in water and
wastewater treatment plants were made in several waves following the growing under-
standing of public health and sanitary engineering that evolved during the 20th Century.
Of course, the installation pattern of treatment assets also reflects major population
growth trends. But whereas pipes can be expanded incrementally to serve growth, treat-
ment must be built in larger blocks. Investments in treatment thus present a more con-
centrated financing demand than investments in pipes.

Treatment assets are also much more short-lived than pipes. Concrete structures within a
treatment plant may be the longest lasting elements in the plant, and may be good for 50
to 70 years. However, most of the treatment components themselves typically need to be
replaced after 25 to 40 years or less. Replacement of treatment assets is therefore within
the historical experience of today’s utility managers. Even so, many treatment plants built
or overhauled to meet EPA standards over the last 25 years are too young to have been
through a replacement cycle. Many are about due for their first replacement in the next
decade or so.

The concurrent need to finance replacement of pipes and of treatment plants greatly
increases the challenge facing utilities. Figure 5 presents a Nessie Curve showing both pipe
replacement and treatment replacement needs for the Bridgeport Hydraulic Company.
Similar Nessie curves for a number of other utlities are included in Appendix A.

The distinguishing characteristic of this graph is the manner in which spending for the
replacement of pipes rises like a ramp over the first part of the century, pushing up the
overall level of annual expenditure required. Whereas pipe repair and replacement are
generally funded out of current revenues, treatment costs are typically debt-financed. As
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utilities face ever rising costs for repair and replacement of pipes, more and more of the
utility’s rate revenue will be required for those investments. This will leave the utility with
increasingly weakened credit every time it gets to another “treatment hump,” unless rates
can be raised to match the slope of the curve. A final point to note about the treatment cost
estimates used in developing Figure 5 and others like it in Appendix A is that these do not
include the cost of new drinking water regulations likely to be implemented over the com-
ing decades.

The Water Infrastructure Network (WIN) has developed a “gap analysis” to estimate the
total increased spending that is required by water and wastewater utilities in order to avoid
getting behind in funding infrastructure replacement over the next 20 years.! The first step
in the WIN estimate is accomplished by extrapolating from Census data on historical util-
ity expenditures for 20 years into the future. The resulting baseline expenditure forecast is
then examined to see how much it must be increased in order to meet new expenditure
“needs” for both new EPA compliance requirements and infrastructure repair and replace-
ment over the same 20-year period. The “gap” between the baseline expenditure forecast
and the future “needs” forecast is the amount of additional expenditure that must be forth-
coming in order for water and wastewater utilities to maintain their critical infrastructure
in a healthy condition.

The findings of this “gap analysis” indicate that the baseline expenditures of water utilities
must be increased by about $300 billion over 20 years to keep up with both compliance and
infrastructure needs. In similar fashion, the baseline expenditure trend in wastewater util-
ities must be increased by about $400 billion to meet such needs. Taken together, and
accounting for the cost of capital, WIN has estimated that water and wastewater utilities
together need to increase their investments in infrastructure by almost $1 trillion over the
next 20 years.

The WIN “gap analysis” is easily misunderstood. Many have interpreted it to mean that a
trillion-dollar deficiency already exists. It is important to stress that the gap estimate rep-
resents the challenge ahead—the ramp that we must climb—in increasing utility expendi-
tures in order to avoid such a deficiency. The AWWA Nessie Curve analysis of 20 utilities
indicates that we are not now behind in maintaining our water infrastructure. There is no
current crisis in these 20 utilities. Rather, they are challenged with finding significant addi-
tional funds over the next 30 years for investments in repair and replacement, in order to

avoid getting behind.

Extrapolation from aggregate baseline trends, such as in the WIN gap analysis, is akin to
“technical analysis” of the stock market using charts, graphs and trending techniques.
Investment analysts typically like to supplement such “technical analysis” with “fundamental
analysis” of the situation existing within individual companies. The AWWA Nessie Curve
analysis provides this type of supplemental perspective on increased expenditure needs.

I'Water Infrastructure Network (WIN), Clean & Safe Water for the 21st Century, April 2000.




As illustrated in Figure 5, the Nessie Curve analysis indicates that expenditures on infra-
structure repair and replacement must be significantly ramped-up over a period extending
from 2000 through 2030. The steep rise is shown to level off after that, but it does not go
away. Expenditures will have to continue to climb, albeit more gradually, throughout most
of the rest of the 21st Century. This shape is the signature pattern of the new replacement
era that we have entered. It is not a short-term “hump” that we have to get over. The
shape of the challenge is that of a sustained rise in expenditures. This period of ramping-
up is going to be a period of significant adjustments.

The Nessie Curves of the individual udlites shown in Appendix A present wide-ranging
needs for increased expenditure for replacement of pipes and treatment assets due to wear-
out. In the 20 utilities studied, such needs total about $6 billion above current spending over
the next three decades. On a household basis, needs range from $550 to $2,300 over 30
years. These figures do not include the prospective costs of numerous new SDWA regula-
tions likely to be implemented over the coming decade, nor any costs from the wastewater
or stormwater side of the urban utlity business. Moreover, as seen in Appendix A, the utili-
ties vary widely in the tdming of these needs; some face sharp needs in the next 10 years,
while others don’t face their highest needs for 10 or 20 years. The slope and the “humpy”
patterns of increasing capital requirements are unique to each utility.

Our sample of 20 utilities represents relatively large water utilities. On a per household
basis, the total 20-year capital needs for replacement illustrated in our sample is about the
same as that estimated by EPA for large water systems in their newly released Drinking
Water Needs Survey.?

The EPA Drinking Water Needs Survey uses a site visit methodology and a large sampling
program to document needs in small systems and is probably the best information avail-
able on small system needs. Extrapolating from EPA% estimated 20-year capital need for
small systems, we project the total 30-year expenditure for infrastructure repair and

replacement in small systems might be in a range of $1,490 per household to $6,200 per
household.

The result of this “fundamental analysis” using Nessie Curves is not inconsistent with the
order of magnitude of the need that WIN estimates to be facing water utilities ($300 bil-
lion over 20 years). Extrapolation from our 20 sets of Nessie Curves suggests that the need
might be on the order of $250 billion nationally and extend over three decades. However,
the Nessie Curve forecast is based on an assumption that pipes are left in the ground until
their economic life is over. The reality in utility operation is that myriad other influences
can cause the replacement need to arise sooner. These include urban redevelopment,
modernization, coordination with other city construction schedules, increasing pipe size,
and other factors.

2 U.S. Environmental Protection Agency, 1999 Drinking Water Infrastructure Needs Survey
(EPA 816-R-01-004), February 2001.




The central question for policy makers and utilities is whether the increased rate of infra-
structure spending that utilities must face over the next 30 years can be financed by the util-
ities themselves at rates customers can afford. AWWA remains, committed to the principle
that utilities should be self-sustaining through their rates. For many utilities, however, the
degree of change involved in adapting to the dawning replacement era, the adverse effect
of demographic change on per household costs, and the competing demand for investment
in wastewater and other municipal services, will combine to present a significant afford-

ability challenge.

There are two related dimensions to the affordability concern. First is the ability of utili-
ties to finance the needed additional expenditures within their rates. Second is the impact
of higher rates on households.

In developing this study, AWWA brought together a group of utility managers from across
the country to discuss infrastructure issues. This group characterized the question from a
local perspective as an “affordability gap” or a “reality gap” and defined it as “the differ-
ence between what you think you should be spending on infrastructure and what you or
your customers can afford to spend in reality.” This characterization of the problem reflects
the difficulty of obtaining significant utility rate increases. Rate increases are best received
when implemented gradually in a number of installments over several years. Unfortunately,
the rate increases required to meet the challenges of pipe replacement that utilities now
face cannot be smoothly implemented in many cases.

There is small likelihood that the $550 to $2,300 per houschold projected to be required
for infrastructure repair and replacement in our 20 utilities over the next 30 years can be
spread evenly or taken on gradually over that period. As illustrated in Appendix A, some
Nessie curves present a steeper funding challenge and some present a gentler slope due to
local variations in the historical demographic trends. There are “humps” on the up-ramp
for replacement of treatment plants and other equipment. Additional “humpy” expendi-
tures for compliance with anticipated new regulations are not included. In small systems,
the estimated $1,490 to $6,200 range of household impact is likely to be even more con-
centrated since the original demographics were themselves more concentrated.

Compliance-driven requirements to replace treatment plants and invest to meet new man-
dates will also dominate expenditures and push aside the more subtle need for investments
in pipe replacement. This is exacerbated by the fact that the costs of water and wastewater
service appear on the same bill in most communities. Thus, the needs to replace wastewater
treatment plants and to replace wastewater lines compete with drinking water needs for the
same consumer dollar. Sewer pipes generally impose higher unit replacement costs than
water pipes, owing to their inherent characteristics (size, depth, etc.). Figure 6 presents a
Nessie curve for a combined water and wastewater utility showing replacement funding
needs for both water and wastewater pipes and other assets (treatment, pumping, etc.). The
figure illustrates the typical relationship between water supply and wastewater costs—
wastewater facilities cost noticeably more to replace.

The combined repair and replacement needs for water and wastewater infrastructure
amount to a significant financing challenge in their own right. But the cost of compliance
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with combined sewer overflow (CSO) and stormwater regulations may dwarf everything
else in water and wastewater utilities. The scale of the expenditure required in these pro-
grams may sweep everything else aside in some utilities, causing deferral of other needs
and allowing a “gap” to open up. Note that CSO and stormwater compliance costs are not
included in Figure 6.

To avoid an infrastructure gap, utilities are going to have to increase expenditures to keep
up with both compliance requirements and infrastructure replacement. If rate increases do
not keep pace with the increased rate of expenditures, the financial ratios used to evaluate
a utility’s creditworthiness will deteriorate, making it more difficult and more expensive to
raise capital.

If a utility attempts to balance a deficiency in allowable rates by deferring infrastructure
expenditures, then the stage is set for an infrastructure investment gap to begin to devel-
op, creating a future liability for the utility and its customers. With the new accounting
requirements being implemented under the Governmental Accounting Standards Board
Statement No. 34 (GASB 34), such a deferral of infrastructure expenditures will be report-
ed to the financial markets and begin to impair the udility’s credit rating and ability to raise
capital.

Since the Nessie Curve represents replacement timing based on the economic life of the
pipes, it follows that deferral of replacement will produce higher overall costs due to
increased repairs than would be the case if replacement occurred on time. If replacement
is deferred too far beyond the economic trade-off point between replacement and repair
costs, the repair cost burden will spiral upwards and have significant impacts on utility
cash flows. Such a scenario will indeed impair a utility’s ability to repay debt and will be
made plain to the credit markets by the new GASB 34 requirements.
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In either of these scenarios—rates that don’t keep up with expenditures or expenditures
that don’t keep up with needs—the bottom line is the same. If both expenditures and rate
revenues cannot be increased at the required rate, then the utility’s credit may be impaired,
and it may face even higher costs as a result. For some utilities, there is the potential for
this to become a vicious cycle—a financial trap. These systemic financial risks are the rea-
son why we have a clear and present need for an enhanced partnership between utilities,
states and the federal government. We need to provide the means to assist utilities “up the
ramp and over the humps.” We need to minimize the credit risks utilities face over the next
three decades as we make the adjustments in rates required to assure sustainability in the
new replacement era.

The second, and all important, dimension of the affordability challenge is the bottom-line
impact of increased water rates on household budgets. AWWA believes it is critical to avoid
sudden and significant changes in rates that can induce “rate shock” among customers. The
broader issue involved in rate shock ties back to the pivotal role of safe drinking water in
promoting public health.

America has by far the safest drinking water in the world. Standards promulgated under the
Safe Drinking Water Act aspire to the highest levels of technology and treatment opti-
mization known to science. As we push farther into the limits of science and technology,
we unavoidably encounter diminishing returns in terms of quantifiable health benefits at
the same time that we must take on increasing marginal costs. Many new standards relate
to very subtle health concerns that are difficult to substantiate and quantify. Yet, to be pro-
tective of health, there is a tendency to err on the side of safety, especially when the threats
may relate to sensitive subpopulations such as children, the unborn, the elderly and the
health-impaired.

This is where the issue of rate shock must be brought into focus as a public health concern.
Whenever the sensitive subpopulations we are striving to protect are also among the low-
income segment of the population and are forced to forego medical care or nutrition in
order to pay their udlity bills, we could be doing more harm than good. The fact that we
are now entering a significantly more expensive replacement era in water infrastructure
makes it all the more difficult to maintain the right balance in this aspect of public health.
By some comparisons, it may appear that water is still cheap and there is room to increase
water rates. But such comparisons are not relevant to low-income households. The only
comparison that matters in these households is the size of the incremental increase. If it is
large enough to trigger a budget substitution that negatively affects family health—for
example, giving up a prenatal visit in order to pay a utility bill—then we may be losing
ground.

Over the past decade, utilities have formed an increasingly closer partnership with EPA,
states, the environmental community, the public health community and other groups to
continue to make progress for public health despite significant scientific challenges. This
partnership must now be broadened to address the financial challenges of infrastructure
replacement in order to preserve the fruits of our labors in the public health arena.




Considering all of these facts, the American Water Works Association believes it is time
for a new American partnership for clean and safe water. This partnership requires that all
levels of government and utilities play a role in working through the significant challenges
ahead. Specifically, we recommend:

1) Measures by Utilities and Local Governments

The infrastructure funding issue varies from place to place, reflecting the age, character
and history of the community. Although AWWA has looked at the infrastructure issue in
the aggregate, many key questions must be asked and answered at the local utility level.
The development of a comprehensive local strategy can bring these elements into focus
and create a new “reality” that will help make infrastructure repair and replacement more
affordable. Such a comprehensive strategy includes:

* Assessing the condition of the drinking water system infrastructure. Over the
last few decades, utilities around the world have been developing innovative new
approaches to managing long-lived buried infrastructure. In North America and
overseas, some utilities are already taking advantage of tools such as geographic
information systems, using new information to advance the state of the art and
aggressively managing infrastructure replacement. Planning tools can help identi-
fy and plan for needed investment decades in advance of the actual need for funds.
We should learn from, adapt, and use such tools.

* Strengthening research and development. Although there is not likely to be a
single “silver bullet” to solve infrastructure management problems, an impressive
array of technological tools have been moving through the research and develop-
ment process in recent years. Efforts to develop and deliver such tools should be
strengthened.

* Working with the public to increase awareness of the challenge ahead, assess
local rate structures, and adjust rates as necessary. For many years, water and
wastewater utilities have been nicknamed “the silent service.” Utilities have quiet-
ly provided an extremely reliable supply of high-quality water at relatively low
rates compared to other public utilities and services. Partly as a result, a large num-
ber of utilities, particularly smaller ones, do not have appropriate rate structures.
The 1996 SDWA requirement for Consumer Confidence Reports provides a vehi-
cle for many utilities to take the first step in broadening their dialogue with cus-
tomers and the public at-large. Comprehensive, focused, and strategic communi-
cations programs serve the dual function of providing consumers with important
information about their water systems and building support for needed invest-
ments in infrastructure.

* Building the managerial capacity of many water systems. Congress took new
steps in the 1996 SDWA Amendments to assure the institutional capacity of small
systems applying for state revolving fund loans. Much more remains to be done in
this area. EPA, in conjunction with water associations, could sponsor training pro-
grams on appropriate rate structures, designed specifically to deliver assistance to
small systems in planning for full cost recovery through rates.




2) Reform of State Programs

The states, too, have an important role to play in addressing our infrastructure funding
needs. States may need to match an appropriate share of any new federal funds that are pro-
vided for infrastructure assistance. Moreover, they need to reform their existing programs
to make them more effective. For example, some states have not allowed larger systems to
access the existing state revolving fund, or have excluded investor-owned systems. Some
states encumber their revolving funds with nonproductive red tape, charge high loan orig-
ination and other fees, or charge loan rates that are equivalent to market rates. Some states
preclude the use of alternate procurement methods that minimize infrastructure procure-
ment costs. For example, the “design/build” process for infrustructure procurement has
been documented to save 20-40% of construction costs for new treatment plants in some
cases. Public procurement laws in many states, while not explicitly banning design/build,
mandate a process that prevents its use where local authorities have determined it would
be advantageous.

The result is that, in many states, revolving loan funds have not proved to be useful or attrac-
dve even to drinking water utilides desperately in need of capital. States should commit to:

* Respecting the universal eligibility of all water systems for federal assistance.

* Streamlining their programs for delivery of assistance and allowing alternative pro-
curement procedures that save money.

* Making their financing mechanisms more attractive by committing to grants and
very low or negative interest loans.

* Using federal funds in a timely fashion or facing the reprogramming of those funds
to other states.

3) A Significant Increase in Federal Assistance

After accounting for the cost savings that can come from best practices in asset manage-
ment, the development of new technologies, efforts to increase ratepayer awareness and sup-
port, and possible alternative compliance scenarios, for many utilities there is likely to remain
a gap between the required expenditure increases and the practical ability to raise water rates.
This gap could grow over the next few decades as infrastructure built in the late-1800s to
mid-1900s must be repaired, replaced, and rehabilitated at the same time that we are trying
to enhance the level of water treatment under the Safe Drinking Water Act (SDWA).

AWWA remains committed to the principle that utility operations should be fully supported
by rates. In the long run, the objectives must be to manage the costs of replacing pipes and
treatment plants and ensure financial sustainability through local rate structures. However,
many utilities are going to face a period of adjustment in adapting to the new reality of the
replacement era described in this report. Many utilities and their customers will need addi-
tional assistance in working through extraordinary replacement needs in the next 20 years.

The difference between drinking water utilities’ current expenditures for infrastructure
replacement and the needed level of expenditure is estimated by WIN to be about $11 bil-
lion per year over the next 20 years. If the federal government were to provide half the cost
of this gap, the federal share of total utility spending would amount to under 12 percent of
total utility spending. For comparison, the federal share of investment in roads, bridges,
and airports is 80 percent.




To prevent the development of a gap in critical water infrastructure financing, AWWA
recommends either changing and expanding the existing Drinking Water State Revolving
Fund and other drinking water programs or creating a new, infrastructure-focused fund.

Such a fund should provide:
* Significantly increased federal funding.

* Clear eligibility of projects to repair, replace, or rehabilitate drinking water infra-
structure.

* Universal eligibility of all water systems, both public and investor owned, regard-
less of size.

* Ability to make grants or loans in any combination and to use other financing tools
to leverage public and private capital.

* Reasonable terms and conditions such as demonstration of system viability and
ability to repay a loan.

* Streamlined procedures for those accessing the funds.

Research is a critical component of a comprehensive federal program on infrastructure.
Research stimulates the development of new techniques and unleashes American ingenu-
ity. It offers the chance to save billions of dollars over the years to come through more effi-
cient management, repair, and replacement technologies. The federal government should
significantly increase its support for research on infrastructure management, repair and
replacement technologies, methods for extending pipe life, and other means of advancing
the art while lowering the cost of infrastructure management.

Finally, the federal government should take other important steps to better access and
leverage public and private capital. Congress should consider:

* Development of a national water infrastructure financing bond bank similar to
Fannie Mae.

* Tax code and other reforms to increase the availability and use of private capital.
This could include steps such as the removal of constraints on private activity
bonds, development of subsidized bond insurance, provision of federal loan guar-
antees, and improved investment tax credit incentives.

Considering when pipes were laid down in many water systems and how long they can be
expected to last, it is clear that a new age—the replacement era—has arrived for water util-
ities. Over the next 30 years, infrastructure replacement needs will compete with compli-
ance needs for limited resources. Clearly, infrastructure needs and compliance with the
Safe Drinking Water Act can’t be approached as separate issues, but need to be addressed
together.

Only in the true spirit of a new partnership, as outlined in this report, can we think most
broadly about these issues. Only in this spirit can we achieve the goals to which we all
aspire: the provision of safe and affordable water to all Americans.
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APPENDIX A

This appendix presents results of infrastructure expenditure needs analyses conducted for
20 water utilities across the United States. The “Nessie Curve” technique employed in this
study produces a forecast of water main and other asset repair and replacement expendi-
ture requirements based on how those assets “wear out” over the course of their econom-
ic life. While this study has focused on projecting economically efficient replacement and
repair costs from wear-out, there are other reasons why assets might be replaced sooner,
such as needs relating to urban redevelopment, system improvements, coordination with
other city construction, and increasing pipe size. The curves also focus only on existing
assets and take no account of new assets needed to support growth or compliance with new

SDWA regulations in the coming decades.

For each utility, results are summarized in several Nessie Curves illustrating different per-
spectives. For each utility there is an estimate of the total replacement cost value of the
utility’s assets in today’s dollars. There is also an indication of whether the utility was stud-
ied with respect to mains only, or whether it was studied with respect to a wider range of
assets (including treatment plants). In viewing the charts, it is important to remember
whether the utility is an “apple” (mains only) or an “orange” (all assets).

The charts presented cover the next 50 years, primarily to better illustrate the character-
istic shapes of the replacement “echo” while also identifying differences in the timing of
major replacement requirements between the participating utilities. All values are constant
year 2000 dollars. The forecasts assumne zero inflation.

The first chart is entitled. “Projected Per Household Expenditures Due to Wear-Out
($/hh/yr).” In this graph, the total cost for replacement and repair due to aging is project-
ed over the next 50 years at the household level.

The second chart, entitled “Projected Total Expenditures Due to Wear-Out” is similar to
the first chart, showing the relative requirements for replacement expenditures and repair
expenditures for the assets studied in each utility, expressed in total dollar outlays for the

utility.

For the utilities that were studied with respect to all assets, there is a third chart on the
page entitled, “Projected Total Replacement Expenditures Due to Wear-Out.” This chart
projects replacement investment only, showing the relative contributions to 50-year
replacement needs of mains versus other assets (treatment, pumping, etc.). For utilities
that were studied only with respect to mains, this third chart is omitted from the summary
page for that utility.




Utility

Austin, Texas

Boston, Massachusetts

BHC, Bridgeport, Connecticut

West Virgina American, Charleston, West Virginia
Cincinnati, Ohio

Columbus, Georgia

Denver, Colorado

Des Moines, lowa

East Bay MUD, Oakland, California
Gloucester, Massachusetts

Honolulu, Hawaii

Louisville, Kentucky

United Water, New Rochelle, New York
Philadelphia, Pennsylvania

Portland, Oregon

St. Paul, Minnesota

Seattle, Washington

Tacoma, Washington

Tucson, Arizona

Wausau, Wisconsin

A-6

A-7

A-8

A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22




Asset Sets Modeled: Water Mains —
Estimated Replacement Value $2,348 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled
Estimated Replacement Value $694 M

Projected Per Household Expenditures Due to Wear-Out ($/hhiyr)

ElReplacement EIRepairs

Projected Total Expenditures Due to Wear-Out

12.0

10.0

2 9 9
e (N

SUOIIIN $MZA

Irs

Repai

[ Replacement




o

Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $1,663 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —

o

Estimated Replacement Value $650 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $2,042 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $648 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $5,583 M (Includes Major Dams)

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $524 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $8,110 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $116 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $1,272 M
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Asset Sets Modeled: Water Mains —
Estimated Replacement Value $1,343 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Estimated Replacement Value $325 M

Asset Sets Modeled

Projected Per Household Expenditures Due to Wear-Out ($/hhlyr)
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| Asset Sets Modeled: Water Mains —
| Estimated Replacement Value $2,438 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains —
Estimated Replacement Value $1,257 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $1,005 M
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Asset Sets Modeled: Water Mains —
Estimated Replacement Value $1,713 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —

Estimated Replacement Value $1,100 M
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $1,852 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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Asset Sets Modeled: Water Mains & Water Supply Plant —
Estimated Replacement Value $84 M

Projected Per Household Expenditures Due to Wear-Out ($/hh/yr)
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The Water Industry at a Glance

I. Introduction

This document provides a brief summary and description of the drinking water industry
in the United States. Part II is an overview of the structure of the industry, including numbers,
sizes and ownership status of water systems. Part III describes physical, technical, and
chemical aspects of drinking water systems, including sources of drinking water, physical
infrastructure and its security, water quality and water treatment processes. Part I'V looks at the
regulatory roles of the federal government, state environmental and resources agencies, and state
regulatory commissions. Part V discusses five key issues facing the water industry and
regulatory commissions that have jurisdiction over water systems.

II.  Industry Structure Overview

There are 156,000 “public” drinking water systems in the United States, serving over 306
million people.! The U.S. Environmental Protection Agency (EPA) defines “public water
system” as “a system for the provision to the public of water for human consumption through
pipes or other constructed conveyances, if such system has at least fifteen service connections?
or regularly serves at least twenty-five individuals.” Public systems provide drinking water to
about 90% of the U.S. population. The remaining 10% are primarily served by individual private
wells.

A. Ownership

About 70% of public water systems are privately owned.” About 20% are owned by
local governments (e.g., cities, counties, towns or villages). The remaining 10% are owned by

" All data in Part Il come from the U.S. Environmental Protection Agency, Safe Drinking
Water Information System (SDWIS), fiscal year 2007 data, |
http://www.epa.gov/safewater/sdwisfed/sdwis.htm
The phrase “public water system” refers to the concept that water produced by the system
is provided to the public; the phrase does not refer to the ownership status of the system.
“Public” water systems may be owned by a public entity, such as a municipality, or may be
owned by a private entity, such as a water company. We discuss ownership in Part IT.A.

2 A “service connection” refers to the pipes, valves, and connectors necessary to connect
a customer to a water distribution system to obtain water service.

3 Private ownership of a public water system refers to ownership by a private entity.
That entity may be publically or privately held and may be for-profit or not-for-profit. It may be
a private corporation whose principal business is producing and providing drinking water (e.g., a
water company), or it may be an entity whose principal business is something else for which
providing water meets an integral need (e.g., a mobile home park).
1
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other entities (e.g., state or federal governments, Native American tribes, water districts or
cooperatives, or homeowner associations).

Even though most water systems are privately owned, more people are served by water
systems owned by local governments. Local governments provide drinking water to about 77%
of the population served by public systems. Public water systems under private ownership serve
about 18% of the population. Systems owned by other entities serve about 5% of the population.

B. Size

EPA classifies public water systems according to the number of people they serve.
Classified as very small are systems that serve between 25 and 500 people; small, between 501
and 3,300 people; medium, between 3,301 and 10,000 people; large, between 10,001 and
100,000 people; and very large, 100,001 or more people.

Privately owned systems are generally smaller (i.e., serve fewer people) than systems
owned by local governments (e.g., cities and counties). Their small size accounts for the fact
that a greater number of privately owned systems serve fewer people than systems owned by
local governments. The figure on the next page shows the population served by various-size
systems under private, local government, and other ownership.
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III. Drinking Water Systems
A. Water sources
Drinking water comes from one of two sources. It is either drawn from a ground water
aquifer4 or taken from a surface water body (e.g., river or lake). Small water systems usually
pump ground water, while most large water systems use surface water supplies.
1. Ground water use
According to EPA data, about 95% of small and very small water systems use ground
water. 60% of medium size systems use ground water. About 40% of large and very large
systems use ground water sources.
2. Surface water use
Less than 10% of all water systems use surface water. Because these are the largest

systems in the country, however, a majority (65%) of people get their water from a surface water
source. About 60% of large and very large systems use surface water sources.

B. Physical infrastructure
1. Extraction methods
a. Ground water systems

Ground water systems drill wells into an aquifer to extract water. A pumping system in
the well brings water to the surface where it can be treated and distributed to consumers.

Typical Water System WATER TOWER

with a Ground Water Supply

WATER RESERVOIR  BOOSTER BOOSTER
WELL PUMP

* An aquifer is an underground layer or body of water-bearing, permeable rock or
unconsolidated material (e.g., gravel, sand, silt or clay) from which ground water can be

extracted using a water well.
4




b. Surface water systems

Surface water systems rely on an intake structure in a surface water body to extract water.

The intake consists of a pipe or other water channel through which water flows from the water
body to a treatment plant.

2. Treatment systems

Facilities are required for drinking water treatment, which typically consists of
coagulation, sedimentation, filtration, and disinfection. Treatment may also include fluoride
treatment for the prevention of tooth decay and other treatment processes. (See Part I11.C.4
below for more detail about treatment processes.) The diagram below illustrates the facilities
and processes included in a typical water treatment system.
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a. Ground water systems

Ground water systems generally require less water treatment than surface water systems.
Ground water is usually naturally filtered in the rock (e.g., sandstone) formation through which it
passes before reaching the well bore where it is extracted. Water obtained from such an aquifer
is usually of high quality (i.e., free of contaminants) and therefore needs little or no additional
treatment before being provided to consumers. It is, however, usually treated with low levels of
chlorine as a disinfectant to prevent microbial growth as it travels through water mains to
customers’ taps. Chorine treatment normally occurs in the same facility that houses the well,
before the water is pumped to a storage reservoir. If fluoride is added to the water, it is added at
the same time and location as the chlorine treatment.

b. Surface water systems

Surface water systems require facilities for coagulation and sedimentation, as well as
manmade filter systems for drinking water treatment. Compared to ground water systems,
surface water systems usually require more extensive disinfectant and, possibly, other treatment
since surface water supplies are more susceptible to contamination. Like ground water systems,
chlorine is added to maintain disinfection as the water moves through the distribution system.

c. Ground water under the influence of surface water

“Ground water under the influence of surface water” refers to a situation in which a well
is used to extract water from the ground, but there is a direct connection between the aquifer and
surface water sources. Under these conditions, there is little if any protection of the ground
water from potential contamination sources at the surface. For the purposes of treatment and
water quality regulation, such water sources are treated as surface water systems.

3. Water storage

Drinking water utilities maintain treated water in storage until it is needed to meet
demand. If chorine is the disinfectant treatment, storage reservoirs also serve to allow sufficient
contact time between water and chlorine for proper disinfection before water is distributed to
customers. The amount of storage needed for any given system is driven primarily by
instantaneous demand requirements for fire protection.

4. Pumps and pressure

Pressure is needed to move water through a water system. Hydraulic head is a
measurement of water pressure, based on the weight of a column of water. When left
unrestricted, water will move from a point of higher hydraulic head to a point of lower hydraulic
head. The difference in pressure between the two points is the hydraulic gradient.

Water utilities typically maintain system pressures between 30 and 100 pounds per square
inch (psi) at customers’ taps. Below this range, there would be insufficient water pressure for
normal use. Above this range, water pressure could damage the seals and gaskets in plumbing

6




fixtures that prevent the fixtures from leaking. Ultilities control system pressures through the use
of pumps, storage reservoirs, water towers, and pressure-reducing valves.

Within a water system, both pumps and gravity are used to create hydraulic head, which
maintains system pressure and moves water from Point A to Point B. If a storage reservoir or
water tower is at a higher elevation than the customers it serves, gravity may create sufficient
head to move the water from the reservoir or tower to the consumer. If there is insufficient
elevation to create a proper hydraulic gradient, booster pumps may be used to increase the
hydraulic head. Booster pumps may also be used to lift water into an elevated storage tank or
water tower. The force of gravity on the stored and elevated water then applies consistent
pressure for the water system.

5. Water mains

Water mains are the pipes through which water is distributed from supply and treatment
facilities to utility customers. The term distribution system refers to a utility’s system of water
mains. Water mains are usually buried in rights-of-way and beneath streets. They are typically 6
inches to 24 inches in diameter, depending on the water flow volumes needed to meet demand at
different points in the system. Flow volumes needed for fire protection are the highest volumes
required of water systems. Fire flow needs, consequently, dictate the size of water mains.

Broken and leaking water mains are a normal part of water system maintenance. The
condition and reliability of water mains depend on many factors, such as age, pipe material, pipe
size, type of soil in which it is buried, and the corrosivity of water.

Pipe material and manufacturing techniques have changed over time. Following World
War I, for example, the lack of availability of iron resulted in lower-quality water mains. In
many cities, some cast iron water mains are still in service after 100 or 150 years, while mains
installed only 50 or 60 years ago have reached the end of their useful lives.

There is a great deal of variability in the stability of the unconsolidated deposits (e.g.,
soils, sand, silt, and clay) in which water mains are buried. Unstable deposits can result in
movement and breakage of the pipe. In cold climates, mains are buried deep enough to be below
the frost line to minimize freezing and frost heaving, but main breaks and leaks are still a
common occurrence.

6. Service lines and meters

Service lines, or “laterals,” are smaller-diameter pipes tapped into a water main, running
perpendicular to the water main. They carry water from the main to individual customers.
Typical residential service lines range from %-inch to 1-inch diameter.

Different states handle the ownership of service lines differently. In most states, the
portion of the service line from the water main to the property line is owned by the water utility,
and the portion from the property line to the home or business is owned by the property owner.
Typically there is a shut-off valve at or near the property line that demarcates the change in

7



service line ownership. In some states, however, the water utility owns the service line from the
water main to the home or business. In others, the property owner owns the entire service line.

Utilities install water meters on service lines to measure, for billing purposes, the amount
of water used by customers. The meter may be located in a pit at or near the property line. In
cold climates where meters would freeze in an outside pit, they are installed at the end of the
service line inside the customers’ basements.

7. Security”

The Safe Drinking Water Act of 1974 (SDWA)® and its amendments is the major federal
law that provides for the quality and safety of the nation’s drinking water. It also regulates the
public water supply and its sources. The SDWA established the first mandatory national
program designed to protect public health by providing for safe drinking water.

Following the terrorist attacks of September 11, 2001, The Public Health Security and
Bioterrorism Preparedness and Response Act of 2002 (Bioterrorism Act)’ and a series of
Homeland Security Presidential Directives (HSPD)® expanded upon and further defined
responsibilities for the safety and security of drinking water supplies and infrastructure. The
Bioterrorism Act and presidential directives gave EPA responsibility for: (1) assessing
vulnerabilities of water utilities, (2) developing strategies for responding to and preparing for
emergencies and incidents, (3) promoting information exchange among stakeholders, and (4)
developing and using technological advances in water security.

Under EPA rules promulgated in response to the Bioterrorism Act and presidential
directives, water utilities serving more than 3,300 people were required to assess their
vulnerabilities to terrorist attack and to prepare emergency response plans. EPA has also
established the Water Security Initiative, which addresses the risk of intentional contamination of
drinking water distribution systems, and the Water Sector-Specific Plan (Water SSP). The Water
SSP is a water critical-infrastructure protection strategy developed under the Department of
Homeland Security's National Infrastructure Protection Plan. The Water SSP provides utilities
with information on goals, identifying assets, assessing risk, prioritizing infrastructure,
developing and implementing protective programs, measuring progress, and research and
development.

> Source for Part I11.B.7: U.S. EPA, www.cpa.gov/safewter/watersecurity

® pub. L. 93-523; 42 U.S.C. § 300f et seq. December 16, 1974.
7 Pub. L. 107-188, June 12, 2002.

8 HSPD-7: Critical Infrastructure Identification, Prioritization and Protection, December
17, 2003.
HSPD-8: National Preparedness, December 17, 2003.
HSPD-9: Defense of United State Agriculture and Food, January 30, 2004.
HSPD-10: Biodefense for the 21% Century, April 28, 2004.
8



C. Water quality

Drinking water quality depends on a number of factors, including the quality of the
source water, the treatment processes applied, conditions in the distribution system, and the
application of point-of-use treatment (e.g., home filters). Drinking water quality is regulated at
the federal and state levels (see Part IV, below).

Drinking water can become contaminated from a variety of sources. The contamination
may occur naturally or as the result of human development and activities. All sources of water
have some level of contamination (no water in nature is pure hydrogen and oxygen; i.e., H20). In
fact, some contaminates in water are desirable and necessary for human health. Concern arises,
however, when the level of any particular contaminant in drinking water is high enough to pose a
risk to human health.

1. Types and sources of contaminants
a. Microbial organisms

Microbial organisms (e.g., bacteria and viruses) are ubiquitous in nature and are found
naturally in water. Human activities may also be responsible for the presence of microorganisms
in drinking water supplies (e.g., runoff from farm lots, seepage of septic systems, and leaking of
sewer pipes).

b. Inorganic compounds

Inorganic compounds (IOC) are salts, metals, and minerals (e.g., arsenic, barium,
calcium, fluoride, copper, lead, iron, magnesium, manganese, mercury, nitrate, nickel, sodium).
Their presence in water may be naturally occurring or can result from human activity, such as
storm water runoff, wastewater discharge or farming. Some IOC, such as lead, copper and iron,
can leach from the pipes in a water system. Ground water, in particular, typically has naturally
occurring minerals dissolved in it. Water with dissolved 1OC (particularly calcium and
magnesium) is referred to as hard water.

c. Synthetic organic compounds

Synthetic organic compounds (SOC) include pesticides and herbicides, which can
contaminate a water source from agricultural activities, storm water runoff or residential uses.

d. Volatile organic compounds

Volatile organic compounds (VOC) are derived from petroleum products or from
solvents and cleaners (e.g., benzene, carbon tetrachloride, chloroform, trichloroethylene,
trihalomethanes, and vinyl chloride). They may also form as a byproduct when chlorine is added
to water that contains organic matter. VOC may get into a water supply through discharges from
chemical plants, refineries, factories, dry cleaners and industrial activities.



€. Radionuclides

Radionuclides (e.g., radon and radium) are elements that emit radiation. They can enter
drinking water supplies from the decay or erosion of either natural deposits or man-made
sources.

2. Protecting water supply sources from contamination

Ground water supplies have more natural protection from contaminants than surface
water supplies. They still can become contaminated, however, by seepage of contaminants from
the surface through soil and substrate or by leakage of contaminants down improperly sealed
well bores.” To help prevent contamination of aquifers, many ground water systems have
established wellhead protection programs that monitor and restrict development around wells.

The best way to protect surface water supplies is to take a watershed approach. 9 Any
potential contaminant in the watershed of a surface water supply has the possibility of
contaminating the supply. Water systems routinely identify potential sources of contamination
throughout the watershed and monitor those sources to help protect their drinking water supply.

3. Monitoring and testing for contaminants

Federal rules, promulgated by the EPA pursuant to the Safe Drinking Water Act
(SDWA), provide standards for over 80 potential contaminants that may occur in drinking water
and pose a risk to human health. The rules provide maximum contaminant levels (MCLs)—the
highest level a contaminant may be present in drinking water—and other standards to minimize
health risk. The federal rules are binding on all public water systems.

The federal rules require all public water systems to monitor and test for potential
contaminants on a regular basis to ensure that their drinking water meets federal standards. The
tests determine whether and how the water needs to be treated to meet standards for
consumption, as well as the effectiveness of existing treatment processes.

4. Water treatment processes
Treatment processes for drinking water vary depending on the purity of the source water

and on the type and amount of contaminants present. (See diagram above in Part I11.B.2 for
common processes.) In general, they may consist of any one or more of the following:

® The top portion of a well bore is cased and sealed to prevent contaminants on or near
the surface from moving down the well bore and contaminating the well. If improperly cased or
if the seal deteriorates over time, a well bore itself may act as a conduit for contamination.

19 A watershed, also referred to as a drainage basin, is the area of land from which water
(from rain or snow melt) drains into a particular body of water (e.g., a river, lake or aquifer that
serves as a drinking water supply).
10




a. Coagulation and sedimentation

A coagulant is a substance (e.g., alum) that is added to water to attract solid matter. The
coagulant removes the solid matter from suspension by causing it to settle to the bottom of a
sedimentation chamber. The clear water, free of large particles, then is drawn from the top of the
chamber for filtration.

b. Filtration

Water passes through filters to remove small particles that cannot be removed by
coagulation and sedimentation. Even microscopic organisms such as viruses and bacteria can be
removed through filtration.

c. Ion exchange

This process removes inorganic contaminants (IOC) that cannot be removed adequately
with sedimentation or filtration. The most common form of ion exchange water treatment is the
household water softener used to treat hard water.

d. Absorption

Organic contaminants and compounds that cause undesirable color, taste and odor can be
removed from drinking water through absorption onto the surface of granular or powdered
activated carbon.

e. Air stripping

Volatile organic compounds (VOC) can be removed from drinking water with this
treatment, which creates a water spray to maximize the exposure of water particles to air, causing
VOC:s to be released from the water into the air.

f. Disinfection

One or more disinfection methods (e.g., chlorine, chloramines, chlorine dioxide, ozone
and ultraviolet radiation) are applied to kill bacteria or microorganisms that may be in the water.
The final disinfection method in any treatment system is typically chlorination, which provides a
chlorine residual in the water as it moves through the distribution system. The chlorine residual
kills any microorganisms that may get into the water in the distribution system or in a home
plumbing system.

g. Fluoridation

Some water systems add fluoride to the drinking water as a treatment to reduce tooth
decay in their community.

11




h. Point-of-use (POU) systems

POU treatment is any water treatment at the home or business where it is consumed.
Businesses such as food processors may want additional treatment to meet quality standards that
exceed federal drinking water standards. Many homeowners elect to maintain POU treatment in
the form of a home filter system. POU treatment is particularly effective in some water systems
for improving water aesthetics (i.e., color, taste, and odor) by removing minerals (e.g. iron and
manganese) that can come out of solution and form suspended particles as the water moves
through the distribution system.

IV. Drinking Water Regulation

A. U.S. Environmental Protection Agency (EPA)

The Safe Drinking Water Act (SDWA) was passed by Congress in 1974 and later
amended in both 1986 and 1996. The law requires the EPA to establish national health-based
standards for drinking water to protect against contaminants (both naturally occurring and man-
made). Amendments to the SDWA include expanded requirements for the EPA to establish
rules for source water protection, operator certification, funding water system improvements, and
providing public information. The Bioterrorism Act of 2002 and subsequent presidential
directives (discussed in Part I11.B.7 above) require the EPA to regulate public water system
vulnerability assessments and emergency response plans.

B. State environmental and natural resources agencies

Direct oversight of EPA requirements for public water systems is conducted through state
drinking water programs. States that adopt standards at least as stringent as the federal standards
can obtain authority from the EPA to implement the SDWA within their jurisdictions. The state
agencies responsible for this oversight (typically a state environmental or natural resources
agency) are referred to as “primacy” agencies, since they have primary responsibility for
enforcing the SDWA.

C. State regulatory commissions'’
Forty-six state commissions regulate water utilities. These commissions, however, only

regulate about 20% of all public water systems. The types of water utilities that are regulated
and the scope of commission authority over those utilities vary from state to state.

"' Data and other information in Part IV.C come from: Beecher, Janice A., 1995
Inventory of Commission-Regulated Water and Wastewater Utilities, School of Public and
Environmental Affairs—Indiana University, Pub. No. 95-E18, November 1995.

Dr. Beecher (now with the Institute of Public Utilities at Michigan State University) is
currently working on a project to update this data. This section will be updated when new
information becomes available.
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1. Ownership of regulated utilities

All 46 states that regulate water utilities regulate privately-owned systems. Eleven states
regulate some or all municipally-owned water systems. Twelve states regulate water systems
under other ownership (e.g., cooperatives, water districts, homeowner associations).

State regulatory authority over non-private water utilities is often limited. A municipal
water utility, in some states, may only be regulated if it extends service outside the municipal
boundary. Customers outside the municipality may have little, if any, political input or control
over their service provider. State regulation provides assurance that costs and services are fair
and reasonable in such cases. In some states, municipalities may choose whether or not to be
regulated by their state commission. About one-third of states provide an exemption from
regulation to utilities under a specified size.

2. Scope of regulatory authority

All 46 commissions that regulate water utilities have authority to set utility rates and
require annual financial and operating reports. Forty-five out of 46 states initiate financial
audits. Forty-four review mergers and acquisitions and hear customer complaints. Forty-one
require management audits and have authority over financial issuances of the utility. About
three-quarters of commissions certify new systems and authorize service areas and expansions.
Just over half the commissions can also require utilities to conduct forecasting and planning
processes. Some commission scope of authority is limited further. In some states, for example,
commissions may only require certain types of information (e.g., financial plans and demand
forecasts) as part of an active rate case.

These data indicate that many state commissions lack regulatory control in areas such as
certifying new systems, approving service area expansion, and requiring forecasts and plans.
Such lack of authority may limit a commission’s ability to address a number of issues facing
water utilities and their customers.

V. Key Issues

This section describes some issues facing water utilities and regulatory commissions. It is not
meant to be a comprehensive list or a thorough discussion of the issues. It provides a short
description of a few key issues that regulatory commissions are facing or are likely to face.
Additional information about these issues may be found in the NRRI sources cited.

A. Small water systems12

12 Source: Stanford, Melissa J., Small Water Systems: Challenges and
Recommendations, NRRI, Pub. 08-02, February 7, 2008,
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Ninety-four percent of public water systems in the U.S. are classified by EPA as small or
very small (serving less than 3,300 people). Seventy-three percent of those systems are privately
owned and likely regulated by a state commission. Many small water utilities struggle to achieve
economies of scale, financial stability, managerial excellence and technical proficiency. They
have difficulty operating effectively and efficiently, maintaining their equipment and
infrastructure, complying with federal and state regulations, providing reasonable rates and high
standards of customer service and, in some cases, simply staying in business. Despite federal
programs such as the Drinking Water State Revolving Fund (DWSRF) and the capacity
development provisions of the SDWA amendments of 1996," problems persist for small water
systems. The situation is likely only to worsen as infrastructure replacement needs increase and
as new regulatory requirements demand increased investment in water systems.

Some state commissions have implemented effective practices, policies, procedures and
regulations to assist small utilities and their customers. These include: (1) providing technical
assistance and advice, (2) simplifying rate procedures, (3) modifying rate designs and structures,
(4) establishing policies to advance consolidation and regionalization, (5) strengthening
certification requirements for new small systems, and (6) working closely with primacy agencies
and other stakeholders to improve small system conditions.

The challenges for state commissions in addressing small water system issues cannot be
solved through rate cases alone. Strong and creative involvement by commissions and their staff
is needed. Whatever alternatives are used by state commissions to help small systems, essential
elements of a lasting solution include: (1) improved communication between state commissions
and small utilities; (2) improved working relationships between commissions and other
regulatory agencies and stakeholders; (3) increased small water utility attention to economies of
scale; (4) small system managers accessing and using the tools available to assist them; and (5)
sufficient state commission authority and resources to implement the policies, procedures,
regulations, and standards needed.

B. Water conservation, efficiency, and sustainability14

Water conservation programs have become commonplace across the country, even in
areas with relatively abundant water supply. In arid western states, water conservation has
become a necessary fact of life. Other areas of the country frequently experience periodic short-
term drought that trigger water conservation measures, especially during hot summer months.
Regions that have not experienced long-term drought are not exempt, as experienced by Atlanta,
Georgia in 2007. Some of the fastest growing areas in the country, such as Las Vegas, Nevada,

3 The DWSREF is a loan fund established by the SDWA and administered by state
primacy agencies for the purpose of providing funding to utilities for infrastructure
improvement, training, source water protection, and capacity development. Capacity
development refers to SDWA provisions requiring evaluation and improvement in the technical,
financial and managerial capacities of drinking water utilities.

' Source: NRRI, Water and Wastewater Research Agenda, February 5, 2008, pp. 7-9.
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are in areas with very limited water supply. The effects of global climate change threaten to
create water shortages in areas that have not previously been affected.

In addition to helping sustain water supplies, water conservation programs defer
construction of new facilities. Growing communities can delay construction of wells, storage
reservoirs and treatment systems if they reduce their per capita water demand.

The great majority of water utility costs are fixed costs, such as payroll, benefits, and debt
service associated with capital assets. Water conservation programs do little to reduce existing
fixed costs of a utility (although they can defer, as just explained, “future fixed costs™).
Traditional rate structures recover fixed costs through variable charges (i.e., dollars per gallons
of water sold). Under traditional rate structures, therefore, water conservation reduces a utility’s
ability to recover its fixed costs.

Water utilities and state commissions must look for innovative ways to promote and gain
the benefits of water conservation and efficiency while maintaining financial stability. This can
be accomplished through supply-side techniques, demand-side programs and rate structure and
design.

C. The water-electric nexus'”

Producing and delivering safe drinking water is a power-intensive operation, involving
extensive use of pumps and treatment systems. Generating electricity uses large quantities of
water, primarily for cooling. Consequently, reducing water use reduces demand for electricity,
and reducing electric demand in turn reduces use of water.

Water systems are often one of the biggest power users in their communities. Power
costs are typically a major budget item for water and wastewater utilitics. Water and wastewater
operations account for 19% of the total annual power use in California. Reduction of power use
in the water sector would thus have a measurable effect on reducing electric demand and would
simultaneously improve efficiency and reduce costs of water operations.

Regulatory commissions and utilities that can promote water conservation through
supply-side (e.g., distribution system leak detection and repair) and demand-side (e.g., low-flow
fixture promotion) programs will also have a positive effect on energy efficiency. The
effectiveness of water conservation programs should always include an evaluation of their effect
on energy use.

D. Infrastructure replacement and asset management]6

Surveys conducted by EPA suggest that the need for water and wastewater infrastructure
improvement and replacement (both privately and publicly owned) over the next 20 years is

'S Source: NRRI, Water and Wastewater Research Agenda, February 5, 2008, pp. 9-10.

1% Source: NRRI, Water and Wastewater Research Agenda, February 5, 2008, pp. 1-4.
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between $500 billion and $1 trillion. This dollar level reflects a growing need across the Nation
to replace water and sewer pipes and other water and wastewater facilities as they approach the
end of their useful lives.

The reason for this surge in infrastructure needs stems from the population boom and
economic growth at the end of World War II. During those post-war years, there was
unprecedented industrial, business, commercial and residential development, along with the
water and wastewater infrastructure to support it. That infrastructure is now reaching the age
when it is beginning to wear out and needs to be upgraded or replaced. Water and wastewater
utilities need to manage those assets actively or risk adverse economic consequences, such as
unplanned system failures, increased maintenance costs, and unbudgeted repair and replacement
costs. Depending on the length of the useful life of various components, the need to replace this
infrastructure will continue over the next several decades.

Many utilities have conducted plans consisting of a complete assessment of utility
facilities and assets, including a determination of the condition and remaining useful life of each
component of the system, right down to each segment of buried pipe. Components of the system
are also rated in terms of criticality for operation of the system. A model is often developed
based on asset condition, criticality and other relevant factors to prioritize the infrastructure
replacement and improvement needs over time. Costs are then applied to determine
reinvestment needs over time.

The goal of these plans is to determine a reinvestment timeline that will allow continued
operation of critical infrastructure throughout its useful life, but will ensure replacement before it
fails and before maintenance costs increase dramatically. Planners then can prepare
infrastructure replacement schedules and budgets that will spread out the costs of improvements
over a pre-established planning horizon. This scheduling and budgeting will avoid unplanned
maintenance and capital costs to the utility while maintaining efficient operation of the system.

This situation poses several challenges for utilities and regulatory commissions. One
challenge is how to finance the necessary infrastructure replacements such that (a) rates increase
gradually (as opposed to sudden spikes in rates), while (b) maintaining the utilities’ financial
stability. A second challenge is ensuring that the large expenditures are made prudently, so as to
win and sustain customer trust and political credibility. Adding to the challenge is the absence,
for most utilities, of a designated fund available to replace aging infrastructure—an absence
attributable to ratemaking practices which have kept depreciation rates low and have disallowed
or discouraged rate recovery of contributions in aid of construction.

E. Water quality17

The SDWA provides that EPA may grant a state primary enforcement responsibility if
the state adopts drinking water regulations that are no less stringent than federal rules. If a state
does not adopt such regulations, EPA will enforce the federal rules in that state. A state with
primacy status may adopt regulations that are more stringent than federal rules.

17 Source: NRRI, Water and Wastewater Research Agenda, February 5, 2008, pp. 1-4.
16




Some local (i.e., substate) jurisdictions establish water quality standards that are more
stringent than both federal and state standards. Utilities and local officials can choose to enforce
the federal guidelines or their own standard. They might enforce a stricter standard to increase
public confidence in the drinking water system.

State utility commissions are responsible for utility rate setting and quality of service
issues. When they issue certificates of public convenience for water treatment systems and when
they rule on rate hikes for capital investment and operating expenses related to water quality,
they are affecting water quality decisions by determining what cost levels are appropriate for the
community.

Federal agencies, state environmental and resource agencies, state regulatory
commissions, local governments and utilities all have some say in making and enforcing
drinking water quality standards in a community. Lines of authority, however, are not always
clear, and decisions by these various agencies are not always coordinated, consistent or fully
informed.

Drinking water quality concerns have become more pronounced. Customers and
community leaders have become better informed and more vocal about water quality standards.
These factors have increased the need for regulatory commission involvement in water quality
issues. Utilities are increasingly seeking rate recovery and construction approvals for water
quality activities and facilities. Commissions and their staff need to be well informed about
water quality problems and concerns and the most effective utility responses so they can make
optimal decisions.

17
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EXECUTIVE SUMMARY

Due to factors that include the needed replacement in many parts of the United
States of an aging water distribution infrastructure, compliance with the amended Safe
Drinking Water Act, and growing water demands associated with economic development
and urban growth, the magnitude of required capital improvements in water supply industry
is increasing. Regulated water utilities as well as their regulators face challenges in
meeting future capital financing needs. In this context, it is important that regulated water
utilities and state regulatory commissions pursue and implement effective financing
strategies. The failure to obtain adequate as well as timely capital financing may have a
detrimental effect on the overall financial viability of a water utility as well as impede
compliance with environmental legislation and impede satisfaction of changing water
customer needs. There are many ways to finance capital improvements for water utilities.
Two especially interesting ones are system availability charges and system development
charges.

This report explores the implications for the financing of capital improvements
created by recent trends in the water industry. These trends include the increased
emphasis on conservation, the emerging potential for competition in the water industry,
increased system bypass, privatization, and consolidation or regionalization. There is also
an examination of the equity or fairness issues associated with the capital financing of

water supply. Several conclusions can be drawn from this research:

! Regulated water utilities should consider exploring and evaluating alternative
financing mechanisms, such as availability charges and system
development charges, even though there are serious impediments to
adopting these financing mechanisms.
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! Several recent trends in the water industry, such as system bypass,
wholesale competition, and conservation have important implications for the
capital financing of water utilities.

! Regulatory commissions can play an important role in addressing the capital
financing problems of regulated water utilities; the commission role can
involve both regulatory oversight and the ratemaking process.

In brief, regulators can consider alternative financing methods, while at the same time

remain vigilant regarding their application.
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FOREWORD

Water utilities face important challenges in meeting future capital financing needs
making it essential that regulated water utilities and their commissions pursue and
implement effective financing strategies. This report discusses some financing
mechanisms for capital improvements, impediments to effective financing of water supply,
regulatory strategies for overcoming these financing impediments, and the role of
regulatory oversight in capital financing. The report also examines the implications for
capital financing created by recent trends in the water industry. This report should be a
valuable resource for commissioners and staff in considering financing options for capital

improvements for water utilities under their jurisdiction.

Raymond W. Lawton, Ph.D.
Director
November 1999
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Introduction to Capital Financing

Due to factors that include the needed replacement in many parts of the United
States of an aging delivery or distribution infrastructure, compliance with the amended
Safe Drinking Water Act, and growing water use associated with economic development
and urban growth, the magnitude of required capital improvements in water supply is
increasing. Given the increasing costs of capital improvements, many regulated water
utilities face challenges in the financing of system expansion.

As observed by Amatetti, both investor-owned and publicly owned water utilities
face uncertain times in meeting future capital needs." The financial challenges are a
function of the increasing demand for capital financing by water utilities at a time when the
flow of capital from conventional sources of capital financing may be decreasing. Under
these circumstances, it is important that water utilities and regulators combine efforts in
developing and implementing effective capital financing strategies.?

The large investor-owned utilities have little difficulty in obtaining financing. In
contrast, small investor-owned utilities have more difficulty but can obtain financing if they
are creditworthy and are willing to pay the effective financing rates. Given the different
sources of financing available, the issue is more one of intergenerational equity (that is,
who pays the financing costs) than one of obtaining financing. The small investor-owned
utilities can always obtain financing at a particular capital cost or interest rate; very few

investor-owned utilities are completely precluded from the capital markets.

' Edward J. Amatetti, Meeting Future Financing Needs of Water Ultilities (Denver, Colorado:
American Water Works Association Research Foundation, 1993).

2 American Water Works Association, Water Utility Capital Financing, Manual M29, Second
Edition (Denver, Colorado: American Water Works Association, 1998).
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In brief, some regulated utilities face challenges in meeting future capital financing
needs. Itis important that regulated utilities and their commissions implement effective
financing strategies. The failure to obtain adequate capital financing may have a
detrimental effect on the overall financial viability of the utility, as well as impede

compliance with environmental legislation and satisfying changing water customer needs.

Research Focus
This report begins with an examination of the various risks faced by the water

industry as well the risks confronting individual water utilities. The research then reviews:

! Several financing mechanisms for capital improvements,

! Financing mechanisms employed by publicly owned utilities,

! Impediments to effective capital financing of water supply, and

! The role of regulatory commissions and regulatory oversight in capital

financing.

The implications for the financing of capital improvements created by recent trends in the

water industry are explored. Specifically, these trends are:

! The increased emphasis on conservation,
! The emerging potential for competition,

! Increased system bypass,

! The trend toward privatization, and

! Consolidation or regionalization.

The equity or fairness issues associated with the capital financing of water supply

are also addressed.
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Water utility capital expenditures are generally classified into three categories: (1)
routine replacement of existing plant; (2) routine or normal improvements; and (3) major
capital replacements, extensions, and improvements. Since the first two categories are
generally financed by utility rate revenues, the focus in this research is on financing major

capital investment in water supply.

Water Industry

The water industry in the United States is highly capital intensive, capital intensity
being measured by capital investment per customer. There is some evidence that this
capital intensiveness may be increasing?® The increasing capital intensity ensures that the
financing of capital improvements will continue to be an ongoing challenge. For example,
the delivery of water requires substantial capital investment in both transmission and
distribution facilities.

Water supply facilities tend to have long service lives, which mandates the need for
long-term investment planning. In this context, large ("lumpy”) increments of capital
investment are required at times to replace aging facilities and to take advantage of
economies of scale. In addition, a certain amount of capital investment is necessary to
provide reliable service. In many cases, due to construction economies it is more cost
effective to add large increments of capacity rather than small successive increments to
achieve the same result.* Since water supply capacity is generally added in large
increments, the result can be intermittent periods of capacity underutilization. This

underutilization of capacity (presumed to be temporary) can create financial problems for

8 Janice A. Beecher, The Water Industry Compared: Structural, Regulatory, and Strategic Issues
for Utilities in a Changing Context. Report prepared for the National Association of Water Companies,
September 1998.

4 1bid.
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the water utility.® In brief, there can be a mismatching of incurred costs and revenue flows
resulting in inadequate cost recovery.

For most water utilities, capital costs are increasing in order to satisfy the need for
replacing aging system infrastructure, comply with the quality requirements associated with
the amended Safe Drinking Water Act, and meet the increasing demands associated with
expanding service territories. An important issue in water supply is future capital costs.
Given that water is a limited resource, the incremental capital cost as well as the
incremental operating cost of new sources of supply is anticipated to increase over time.
In the future, the incremental capital cost and incremental operating cost of conventional
sources will be compared with the capital and operating costs avoided through
conservation and unconventional sources such as water reuse, desalinization, and treated
wastewater.

There are several factors that may partially mitigate the future financing challenges
of water utilities. Both aggregate demand for municipal water and per capita use are
relatively stable. Thus, growth in water demand is generally limited to that associated with
expanding service territories. However, this condition exacerbates the cost and scale
problems of small water utilities. Another mitigating factor is that, except for small rural
systems, most utilities do not provide service to widely dispersed populations.

The important contrasts in capital financing for water utilities are between (1) small
and large utilities of all ownership forms, (2) small and large investor-owned utilities, (3)
publicly owned and investor-owned utilities, (4) utilities regulated by state commissions
and nonregulated utilities [mostly publicly owned or municipally owned, and (5)
conventional financing (debt and equity financing) versus nonconventional financing.

It is instructive to note that the capital financing problems in the United States are
somewhat unique. In both developed and developing countries, the dominant form of
ownership is state-owned or publicly owned water utilities. Privatization in developed

countries, except for the United Kingdom, has had little impact on the ownership mix.

® Janice A. Beecher, “PUC 2000: The Water Industry.” NAWC Water 36 (Summer 1995): 34-43.

4 Financing Mechanisms — NRRI| 99-16



Thus, capital financing of water systems in many countries comes from the general
revenues of the state. Furthermore, few countries attempt to recover capital costs from
water users.® In addition, few countries include asset replacement or depreciation
expense in the computation of operating costs. The exceptions are Australia and Brazil
which recently began to recover a portion of capital costs from users.

In any research on capital financing, it is appropriate to acknowledge the risks
associated with the water industry.” These risks include business risk, financial risk, and
regulatory risk. Conventional wisdom indicates that the water industry has many
characteristics which make it less financially risky than investment in other public utility
sectors. For example, competition is limited and the service is relatively insensitive to
business cycles. The water industry does face substantial regulatory risk from both
environmental and rate regulation. In fact, regulatory risk may be the most important risk
element, particularly if regulators base policy more on political than on economic
considerations. Risks specific to individual water utilities are discussed in the second

section of the report.

Report Structure

The second section focuses on two mechanisms for financing capital improvements
in water supply, both of recent vintage and which may be viewed as nonconventional for
investor-owned utilities. These mechanisms are availability charges and system
development charges. There is also a discussion of some financing mechanisms
employed by municipally owned or publicly owned utilities and the impediments to effective
capital financing as well as specific strategies for overcoming these financing
impediments. The section concludes with an examination of the role of the regulatory

commission in effective capital financing for jurisdictional water utilities.

8 world Bank, Water Pricing Experiences: An International Perspective, Technical Paper No. 386
(Washington, D.C.: The World Bank, 1997).

7 Office of Water Services, Setting Price Limits for Water and Sewerage Services (Birmingham,
England: Office of Water Services: February 1998).
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The third section of the report focuses on specific financing issues in water supply,
such as the effects of conservation and competition. Other issues examined include the
financing implications of system bypass, regionalization, and privatization as well as
fairness issues associated with financing.

The fourth section presents a summary and conclusions. This overview includes a
summary of the financing issues and the role of commissions in promoting effective
financing for its jurisdictional water utilities; it ends with the conclusions of the research on
capital financing.

Throughout the report, there is discussion of the responses of a panel of financing
experts to a series of questions regarding capital financing in the water sector. (The panel

members are listed in Appendix B.)

Alternative Financing Mechanisms

Risk and Water Utilities

This section discusses the nature of risk for water utilities, two major alternative
financing mechanisms, and the role of a state regulatory commission in capital financing
choices. Water utilities, like other public utilities, face three general types of risk: business
or market, financial, and regulatory risk.? Business risk involves the uncertainties resulting
from competition and the operation of the market economy. For example, the potential
costs associated with complying with environmental and safety regulations as well as the
potential loss of wholesale customers via competition can be categorized as business
risk.

Financial risk reflects the uncertainties resulting from utility financing as well as
those associated with cost behavior and revenue generation. Thus, revenue risk is a

subset of financial risk. For example, the costs associated with the capital structure of the

8 Janice A. Beecher, Patrick C. Mann, and John D. Stanford, Meeting Water Utility Revenue
Requirements: Financing and Ratemaking Alternatives (Columbus, Ohio: The National Regulatory Research
Institute, 1993).
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utility as well as the revenue instability associated with conservation pricing can be
categorized as financial risk. Revenue risk, measured for example by the volatility of
revenue flows, can also be increased by increased use of commodity rates relative to fixed
charges as well as by the implementation of conservation rates.

Regulatory risk involves the uncertainties created by regulatory action. For
example, the possible disallowance of operating expenses as well as the possible
exclusion of capital expenditures from the ratebase can be categorized as regulatory risk.
Thus, regulatory risk is essentially the uncertainty associated with the treatment of costs by
regulatory agencies.

A pragmatic way of viewing water utility risk is to examine the elements that
constitute or cause risk. These elements include uncertainty and variability.® For example,
increased uncertainty regarding any aspect of the operations of the water utility, such as its
ability to comply with the regulations of the amended Safe Drinking Water Act, means
increased perceived risk on the part of both creditors and investors. Similarly, increased
variability of water utility revenues (for example, resulting from conservation pricing) or
increased variability of supply costs, such as the wholesale cost of purchasing water during
drought conditions, means increased perceived risk on the part of creditors and investors.
Risk management attempts to minimize the degree of uncertainty and variability in
revenues and costs confronting the water utility.

The three types of risk, if perceived to be increasing over time, can translate into
higher costs of equity and debt capital for investor-owned water utilities and higher costs of
debt capital for publicly owned water utilities."® The categories of risk are interrelated.

For example, competition in wholesale water markets can increase business and financial
risk. In addition, the risk of takeover for both investor-owned and publicly owned utilities is

on the increase. This can be viewed as a new form of competition. Financial risk is

e Amatetti, Meeting Future Financing Needs.
10 Beecher, “PUC 2000."
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closely aligned with regulatory risk; financial risk can be increased by construction cost
inflation and changes in regulatory rules and policies regarding capital expenditures.

Risk is higher for smaller water utilities; risk is also generally higher for water
utilities whose common stock is not publicly traded.!” These two results are not surprising,
since utility size and public trading of stock are positively correlated. For example, smaller
investor-owned water utilities tend to have higher ratios of equity to total capital and higher
costs of capital than larger investor-owned water utilities. A portion of this risk differential
between small and large water utilities is a function of the limited market for long-term
capital of smaller water utilities. A publicly traded water utility can issue new common
stock to achieve balance in its capital structure, that is, reduce its cost of capital. The
privately held water utility faces the risk of constrained financing. Water utilities of all sizes
face increasing risk from legal proceedings and class action suits, such as those
stemming from public health and environmental regulations, or precipitated by the Y2K
problem.

The financing options discussed below focus on both financial and regulatory risk.
For example, conventional methods of financing such as debt and equity financing
generally enhance the ratebase of the investor-owned utility. In contrast, the use of a

system development charge may preclude a ratebase increase.

Availability Charges

Dedicated-capacity charges are a relatively new financing method for water utilities.
Dedicated-capacity charges have the purpose of recovering costs from customers for
capacity constructed primarily for providing service to these specific customers. The
availability or readiness-to-serve charge is one type of a dedicated-capacity charge.

The availability charge is a charge designed to recover the costs incurred by a
water utility in constructing facilities primarily for the benefit of new or future customers.

The availability charge is imposed between the time that service is made available to the

" Thomas W. Zepp, “Water Utilities and Risk,” NAWC Water 40 (Winter 1999): 12-13.
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future customer and the time that actual water service is initiated. The availability charge
may be based on lot frontage or similar bases. When water service is actually initiated,
the availability charge is terminated.

The availability charge may be particularly appropriate in cases where a new
housing development is created and the water utility constructs facilities for that
development. The initial system costs may exceed the level that can be realistically
recovered from the low initial customer base. Thus, it can be argued that it is appropriate
that lot owners be charged for having service available, even though at that time they are
not actually receiving service. The availability charge is essentially an access charge
reflecting the cost of providing consumer access to the water system. Access charges are
payments for system access regardless of usage and should recover only the
usage-insensitive costs incurred when consumers join the system. The justification for the
availability charge is that the water utility incurs certain costs regardless of whether or not
consumers receive service.

An advantage of the availability charge is that it promotes cost sharing between
existing customers and unconnected property owners who eventually derive benefits from
the facilities of the water utility. It adheres to the standard of cost-causation where the
water utility has incurred significant capital investment to provide service to both existing
and future customers. A problem associated with availability charges that is common to
both publicly owned and investor-owned utilities is that of remedies for nonpayment.'?
Since the customer who is being assessed the charge is not connected to the system,
termination of service is not an appropriate response to nonpayment. Investor-owned
utilities may not have the level of enforcement powers that publicly owned utilities have,
thus reducing the attractiveness of availability charges for investor-owned utilities. Other
disadvantages of availability charges are discussed below under impediments to capital

financing.

12 American Water Works Association, Water Rates and Related Charges, Manual M26, Second
Edition (Denver, Colorado: American Water Works Association, 1996).
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System Development Charges

Periodically, water utilities incur capital expenditures for system improvements.
Regulators must decide which capital costs are more appropriately recovered by
increased commodity rates and which are more appropriately recovered by fixed charges.
If the capital investment is oriented toward serving demand growth caused by the addition
of new customers rather than toward benefitting existing customers, it is inefficient to
recover these capital costs from existing customers. An appropriate financing option is
the front-end capital payment or capital contribution, that is, a payment by new customers
to recover the capital investment required to provide service to the new customers. The
rationale for the front-end charge is to require new customers to finance system
improvements that directly benefit them and are largely a result of demand growth caused
by the new customers.

One type of front-end charge is the system development charge. This is a one-time
charge to new customers when they are connected to the water system. These charges
are also known as system capacity charges, impact fees, system buy-in charges, and
facilities charges. Generally, these charges are paid by the developer at the time the new
customer connects to the water system. The developer in turn passes the expenditure onto
the purchaser or the new customer through the cost of the new home!® As a result, many
developers and home builders’ associations have opposed system development charges,
since they initially pay the charge which adds to the cost of housing construction.™

If used, the system development charge should be limited to recovering capital
expenditures for new distribution facilities required by the projected demands of new
customers; the system development charge is not appropriate for recovering operating
costs. A system development charge ensures that rates for existing customers need not

be increased to recover the costs of facilities that have been constructed for new

13 Jerome B. Gilbert, “EBMUD's System Capacity Charge,” Capital Financing (Denver, Colorado:
American Water Works Association, June 1990), 33-46.

4 David B. LaFrance, “Growth and Conservation: Should the HBA Pay its Way,” Proceedings of
CONSERV99 (Monterey, California: February 1999).
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customers. In fact, system development charges can even have the effect of lowering rates
if they are a significant source of front-end capital.

The merits of the system development charge are several. First, the system
development charge can preclude existing customers from having to subsidize the new
customers. Second, by requiring the customers who have caused the system growth to
pay for that growth, the system development charge can allow the water utility to maintain a
common rate schedule for both existing and new customers, which avoids the
implementation of vintage rates that distinguish between old and new customers. Third,
the system development charge reduces the need for rate increases to accommodate
system growth.

The system development charge is an option for financing small investor-owned
water utilities if economic growth is driving system costs. However, many investor-owned
water utilities will reject this financing option since the charge does not increase its
ratebase and earnings potential. In sum, system development charges are treated similar
to capital contributions-in-aid-of-construction (CIAC). Contributed plant is normally
excluded from the ratebase of the utility. Thus, neither earnings nor depreciation are
allowed on the contributed plant. There are subtle differences between CIAC and system
development charges since the latter may include elements that are not equivalent to
CIAC, and thus regulators need to consider the possible inclusion of these elements in the
ratebase of the investor-owned utility. That is, the system development charge can be
used to recover more than the cost of connection and hookup usually covered by CIAC.

At one time, there were tax considerations that made the system development
charge somewhat undesirable for investor-owned water utilities.”> For example, the 1986

Tax Reform Act made capital contributions taxable as income. This part of the tax code

'S Fred p. Griffith, “System Development Charges: Ten Questions,” Capital Financing (Denver,
Colorado: American Water Works Association, June 1990), 47-50.
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was repealed in 1996. In brief, the ratebase effect of system development charges

reduces the attractiveness of this financing mechanism for investor-owned utilities.'®

Capital Financing in the Public Sector

Publicly owned utilities have greater access to public funding sources than do
privately owned utilities. An example is the drinking water state revolving funds created by
the 1996 amendments to the Safe Drinking Water Act. As Borrows and Simpson indicate,
some states do not permit investor-owned utilities to have access to the state revolving
funds while other states limit the amount of funds that can be used by privately owned
utilities.'” This, along with other government bond type funding options, allows publicly
owned utilities to have lower overall cost of capital than privately owned utilities.

There are several recent capital financing trends in the publicly owned sector. One
trend is the increasing reliance on builders and developers to provide revenue to support
water system expansion. These revenues come from contributions, impact fees, system
capacity charges, and system development charges. System development charges are
becoming relatively common.' Another trend is the increased reliance on conservation
and demand management programs to reduce and/or postpone the need for system
expansion and the need for capital financing.'® A third trend is the increased use of
special purpose surcharges to finance both utility operations and routine replacements.

The author asked a panel of experts on water utility financing (see Appendix B),
“What financing trends or innovations are emerging in the publicly owned sector that may

be transferable to the investor-owned sector?” The panel responses were varied, as

6 American Water Works Association, Water Rates and Related Charges.

7 John D. Borrows and Todd Simpson, The Drinking Water State Revolving Loan Fund: A Guide
for Regulatory Commissions (Columbus, Ohio: The National Regulatory Research Institute, 1997).

18 LaFrance, “Growth and Conservation.”

19 United States Environmental Protection Agency, Water Conservation Plan Guidelines
(Washington, D.C.: Environmental Protection Agency, 1998).
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shown in Table 1. More use of long-term debt, interim financing and lease financing were

among the options mentioned. One panel member noted that the primary financing trend

in the publicly owned sector is public-private partnerships of varying types while the

primary financing trend in the privately owned sector is consolidation. That is, large

investor-owned utilities are acquiring both investor-owned and municipally owned utilities.

TABLE 1

WHAT FINANCING TRENDS OR INNOVATIONS ARE
EMERGING IN THE PUBLICLY OWNED SECTOR THAT MAY BE
TRANSFERABLE TO THE INVESTOR-OWNED SECTOR?

" —

Increasing reliance on long-term debt which allows financing costs to more closely match the
investment benefit stream.

Use of more long-term debt to replace equity financing since some privately owned utilities are
under debt capitalized.

Increased flexibility in the use of short-term debt which aliows utilities to reduce risk.

Use of rate stabilization and capital reserve funds where large future capital requirements are
projected, which increases bond ratings and lowers the cost of capital.

Increased use of lease financing.

Use of short-term interim financing, which in some cases defers interest payment until the
issuance of long-term financing.

Funding of a portion of infrastructure replacement from current revenues, similar to publicly
owned utilities, as opposed to conventional equity and debt financing, thus saving dividend and
interest costs.

Use of special surcharges, for example, a distribution improvement charge, to finance capital
improvements.

Source: Panel of Financing Experts.
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Impediments to Capital Financing

The rationale for the availability charge is substantially reduced in cases where a
developer has provided (contributed) the distribution system infrastructure. In some cases,
the availability charge may not have a rational costing basis. For example, the availability
charge could include usage-sensitive costs such as operating costs that are unrelated to
the potential connection of the new customer. In addition, regulators and consumers may
strongly question the fairness of a charge for service not actually being rendered. Finally,
there is the problem of establishing a mechanism for forcing the property owner to pay the
availability charge. For example, it is difficult to identify future customers, who may not be
determined until the lot is sold and/or service is initiated. For these reasons, the
availability charge has had limited implementation in the water industry.

There are also problems associated with system development charges. First, in
relying on the charge to satisfy current revenue requirements, there is the potential for
revenue instability since these front-end charges are tied to system growth which will
fluctuate depending upon both local and national economic conditions. Second, system
development charges can be inefficient by having a noncost basis, perhaps being set
equal to charges in adjacent communities. A cost-based system development charge
should be based on the unit cost of capacity incurred by the utility and the amount of
capacity demanded by new customers. While relatively simple in concept, the system
development charge is somewhat complicated in its determination 2

Third, the system development charge is more controversial when used to recover
the cost of new facilities jointly used by new and existing customers; it is more appropriate
to limit the charge to recovering the cost of facilities constructed for the exclusive benefit of
new customers. The system development charge in its varying forms has been more
widely implemented in the water industry than has the availability charge. For example,
Denver Water has recently implemented a new set of system development charges for

residential customers that are based on property or lot size. Thus, these charges tend to

20 LaFrance, “Growth and Conservation.”
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reflect the concept of value-of-service pricing. The Denver charge includes a fixed fee
based on the cost of capacity necessary for domestic or indoor usage, plus a charge per
square foot of the lot for outdoor usage. Finally, as indicated above, the system
development charge has been implemented widely among publicly owned utilities, but not

among investor-owned utilities, given its lack of contribution to ratebase.

The Role of Regulatory Commissions

Public utility regulation can affect capital financing choices both directly and
indirectly. Regulatory lag associated with the rate setting process can destabilize revenue
and increase the financial risk for water utilities. Thus, expedited rate proceedings and a
preapproval process for capital expenditures are some potential ways for regulators to
lower financial and regulatory risk. For example, investor-owned utilities may be reluctant
to incur costs for conservation and demand-side management programs if there is
uncertainty as to whether these capital expenditures are recoverable, either by inclusion as
operating costs or in the ratebase. Expenditure preapproval decreases this uncertainty
and the financial risk associated with these capital expenditures.

The use of availability charges and system development charges in financing
capital improvements in water supply exemplifies the notion that capital financing cannot
be separated from rate design in the regulatory process. These special charges, given
their particular design, can have numerous effects including those on capital requirements
and system expansion.

The appropriate role of a regulatory commission if it wishes to allow availability
charges is relatively simple: The commission needs to ensure that the availability charge
has a logical costing basis. For example, the commission needs to ensure that the
availability charge does not include operating costs that are unrelated to the potential
connection of new customers. The commission needs to ensure that the availability
charge is not recovering costs that are being recovered by other charges or by commodity
rates. In addition, regulators need to assist in the education of consumers, many of whom

may question the fairness of a charge for service not actually being rendered. Finally, the
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commission needs to assist the water utility in establishing a mechanism for inducing the
property owner to pay the availability charge.

The appropriate role of regulatory commissions if it wishes to allow system
development charges is more complex. First, the commission needs to address the
potential for revenue instability since these front-end charges are tied to system growth,
and this growth will fluctuate depending upon economic conditions. Second, the
commission needs to ensure that the system development charges have a logical or
rational cost basis. Third, system development charges may discourage system growth in
some cases, for example where they create rate shock for the new customers, and thus
preclude the cost savings to the water utility and all of its customers flowing from
economies of scale.

Fourth, the commission needs to ensure that system development charges recover
only the cost of facilities constructed for the exclusive benefit of new customers and not the
cost of new facilities jointly used by new and existing customers. That is, the commission
needs to ensure that system development charges recover the capital costs from the
beneficiaries of the service and that the charges appropriately allocate the cost of facilities
between new and existing customers. Raftelis suggests other criteria that need to be
addressed by the commission regarding system development?' These criteria are
implementation, for example, the cost and consumer reaction, and simplicity, which
includes ease of understanding, ease of explanation, ease of future adjustments, and the
potential for litigation. Finally, the commission needs to examine and develop incentive
mechanisms to induce investor-owned utilities to employ system development charges as
a financing option. The necessary incentives could include a gradual phasing out of the
ratebase reduction or an increased rate of return on ratebase.

The author asked the panel of capital financing experts the question, "How can
availability charges and system development charges be made attractive financing options

for investor-owned water utilities?” They had many suggestions (Table 2).

21 George A. Raftelis, A Comprehensive Guide to Water and Wastewater Finance and Pricing
(Chelsea, Michigan: Lewis Publishing, 1993).
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TABLE 2

HOW CAN AVAILABILITY CHARGES AND SYSTEM DEVELOPMENT
CHARGES BE MADE ATTRACTIVE FINANCING OPTIONS FOR
INVESTOR-OWNED WATER UTILITIES?

! Regulatory policies that reduce regulatory uncertainty.
! Regulatory policies that allow depreciation on contributed capital or front-end charges.

! Regulatory recognition that the utility incurs some costs in providing a “readiness to serve” and
thus should recover these costs.

! Regulatory policies that allow ratebase treatment of the capital recovery revenues since the
alternative is to recover these capital costs by including the costs in operating costs and
recovering them from all ratepayers over time.

! It may be impossible to make these front-end charges more attractive since regulatory
commissions view the revenues as contributed capital and thus exclude them from ratebase.

! The charges may not be in the best interest of the investor-owned utility since risk is reduced;
that is, consumers are paying for infrastructure upfront, so one can argue that rate of return
should be reduced.

! There are too many obstacles to the use of these charges for investor-owned utilities including
shifting risk from investors to customers.

! The regulatory problem is that the availability charge involves forced payment for the privilege of
owning property absent services being rendered.

! The regulatory problem with availability charges is the trouble that utilities have in collecting the
charges.
! System development charges are only viable in service areas experiencing substantial economic

growth; system development charges will not be attractive to investor-owned utilities
experiencing little growth in their service area.

! In the long-term, debt and equity financing are superior options to both availability and system
development charges since they enhance the ratebase and provide better earnings and cash flow
potential.

! An important benefit of these charges for small utilities is enhanced cash flow; this benefit may
offset, at least in the short-term, the negative effects.

Source: Panel of Financing Experts.
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Raftelis identifies criteria that regulatory commissions can employ in evaluating
availability charges, system development charges, and other related financing
mechanisms.?? These include fairness, revenue potential, ease of implementation, and

simplicity:

! Does the charge or fee recover cost fairly from the beneficiaries of the
service?

! Does the charge generate sufficient revenues to satisfy capital
requirements?

! Is the charge relatively easy to implement?
! Is the charge relatively easy to explain and modify in the future?
! Does the implementation of the charge negatively impact growth?

! Does the water utility have an incentive to employ the financing option?

The assessment of the appropriateness of the charges will involve tradeoffs among the
several criteria.

Regarding the financing of small investor-owned water utilities, the regulatory
commission can be proactive in encouraging financial institutions to establish what are
termed water trusts.?®> The water trust is designed as a loan pool for small investor-owned
utilities. The trust can provide the smaill utility with medium-term and long-term debt capital.
In this context, the regulatory commission has the responsibility of ensuring that the debt
financing does not translate into substantial rate increases to cover the debt financing

costs.

22 1pid.
23 sSumner B. Miller and Paul R. McCrary, “The Water Trust: Long Term Debt Financing for Small
Water Companies,” Proceedings of the Ninth NARUC Biennial Regulatory Information Conference, Volume

Il (Columbus, Ohio: The National Regulatory Research Institute, September 1994), 3-14.
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The Missouri Public Service Commission has been proactive in the area of capital
financing of small water utilities. The Missouri PSC was instrumental in developing
legislation which created a revolving loan program for small investor-owned water and
sewer utilities.?* The loans are limited to small investor-owned utilities with less than 500
customers, are limited to a maximum of $80,000, and must be repaid within five years.
Although another state agency is responsible for approving and administering the medium-
term loans, the Missouri PSC is responsible for reviewing the loan applications as well as
reviewing the financial viability of the participating utilities.

The capacity of a water utility to obtain financing for capital projects requires it to
establish creditworthiness regarding capital markets. Establishing and managing
creditworthiness is linked to managing risk.?® Via capacity management the commission
can and should be a major player in the minimization of risk for water utilities under its
jurisdiction.26

Selecting the appropriate financing mechanism for a water utility can be a
complicated and comprehensive process. It may be necessary for the commission to
seek input not only from the water utility but also from utility customers and financial
professionals. This input can be valuable in considering the tradeoffs between financial

and nonfinancial factors associated with financing options.

General Trends and Policies Affecting Capital Financing

24 william L. Sankpill, “Innovative Financing for Water and Sewer Companies,” Proceedings of the
Eighth NARUC Biennial Regulatory Information Conference, Volume [V (Columbus, Ohio: The National
Regulatory Research Institute, September 1992), 121-125.

25 Edward J. Amatetti, “Managing the Financial Condition of a Utility,” American Water Works
Association Journal 86 (April 1994): 176-187.

26 john D. Wilhelm, Water Capacity Development and Planning: A Benchmark Guide for
Regulatory Commissions (Columbus, Ohio: The National Regulatory Research Institute, 1999).
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Several trends in the water industry have important implications for the financing of
capital expenditures. These include the increasing emphasis on conservation, the
increasing potential for wholesale competition, the increasing potential for both system
bypass and water reuse, the trend toward regionalization, and the continuing trend of
privatization. These trends have mixed implications for the financing of water utility
facilities. For example, conservation may have a negative impact on financing in the short

term but a positive impact in the long term.

Conservation and Financing

Conservation rates affect revenue stability for the water utility and thus its capability
of acquiring financing. Conservation water rates have the most substantial impact on more
discretionary water usage such as outdoor water consumption. As a result, water
revenues are somewhat dependent on weather patterns.2’ An important point is that water
utilities and their regulators need to develop coping strategies to manage the risk of
revenue volatility and instability associated with some forms of conservation pricing.
However, one could argue that conservation pricing and other conservation strategies
reduce revenue volatility in the long-term, with the exception of occasional droughts.

Changes in demand patterns cause revenue variability and affect the cost and
feasibility of financing options. The degree of revenue volatility is partly a result of rate
design. For example, the increasing-block rate structure often adopted as a conservation
tool amplifies revenue variability. In contrast, the traditional declining-block rate schedule
tends to decrease revenue variability. While conservation rates can postpone or even
permanently preclude expensive expansion of system facilities, a positive long-term
financing effect of conservation, it is suggested that regulators examine the revenue
volatility aspect of conservation rates. Revenue instability causes increased borrowing

costs, more complicated long-term system planning, as well as political and regulatory

27 Washington State Department of Health, Overview of Conservation-Oriented Rate Structures for
Public Water Systems (Olympia, Washington, Washington State Department of Health, April 1995).
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problems. If the volatility dimension is not addressed, the financing prospects for the utility

can be harmed and the financial risk confronting the water utility can be increased.

Several managerial strategies have been suggested regarding the revenue
instability induced by conservation rates.?® The coping strategies include more frequent
rate adjustments, the creation of a contingency (rate stabilization) fund, the inclusion of a
safety margin in the determination of revenue requirements, and the development of an
automatic rate adjustment mechanism. The key to the success of these coping strategies
is the quantification of the short-term and long-term effects of the conservation rate
structure. Quantification includes the simulation of revenues under different climatic
conditions. The quantification of the revenue volatility associated with a conservation rate
structure can be the basis for making more frequent rate adjustments, the creation of a
contingency or reserve fund, the inclusion of a risk margin in revenue requirements, and the
development of an automatic rate adjustment mechanism.

Again, conservation activities can enhance revenue stability in the long term by
making usage less sensitive to weather patterns. At the same time, conservation activities
reduce the risk associated with underutilized system capacity.

In brief, the risk of revenue instability increases with the implementation of
conservation rates, at least in the short term. However, improved planning and better rate
design can decrease the magnitude of revenue instability.?® In addition, the possible
mismatch of costs and revenues can be addressed via rate adjustment mechanisms and

the development of contingency funds.

28 Thomas W. Chestnutt, Casey McSpadden, and John Christianson, “Revenue Instability induced
by Conservation Rates,” American Water Works Association Journal 88 (January 1996): 52-63.

29 Thomas W. Chestnutt, Janice A. Beecher, Patrick C. Mann, et al., Designing, Evaluating, and
Implementing Conservation Rate Structures. Handbook sponsored by the California Urban Water

Conservation Council, July 1997.
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A 1994 survey of state commissions found that few commissions had implemented
methods to address the impact of water conservation activities on revenue stability.®® This
is perplexing since a number of commissions had initiated measures for dealing with the
revenue consequences of energy conservation. The revenue stability measures
implemented for water utilities include special charges, phase-in plans, adjustments in

subsequent rate cases, rate stabilization reserves, and automatic annual surcharges.

Competition and Financing

Any increase in competition, even of the limited variety such as wholesale
competition, increases uncertainty and thus increases the financial risk facing the
regulated water utility. This increase in financial risk can preclude some financing options
for the regulated utility and increase the cost of others.

For example, assume the following scenario for a small investor-owned water utility.
The water utility serves a mixture of residential and commercial users, and one large
industrial user constituting 25 percent of total usage. This large user contracts to be
supplied by a nearby municipally owned water utility which agrees to finance the pipeline
necessary to provide service to this large user. This switch in supply sources will have a
devastating financial effect on the regulated water utility. Even if the investor-owned water
utility is successful in retaining the large user, for example by reducing its rates, the long-
term effect is increased uncertainty and increased financial risk for the regulated water
utility. Furthermore, the rate reduction for the large user can transiate into higher rates for
the commercial and residential users. The rate increase effect on usage, that is, the
existence of price elasticity of demand, is another factor which increases uncertainty and

financial risk for the regulated water utility.

30 Janice A. Beecher, Patrick C. Mann, Youssef Hegazy, and John D. Stanford, Revenue Effects
of Water Conservation and Conservation Pricing: Issues and Practices (Columbus, Ohio: The National
Regulatory Research institute, 1994).
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Obviously, at the distribution or delivery level, competition in water supply is highly
impractical. However, competition in the water industry is emerging in numerous forms 3!
One form involves investor-owned water utilities competing with each other to provide
support services to publicly owned water agencies . A second involves direct competition
between water utilities seeking to acquire other water utilities, both investor-owned and
publicly owned, or seeking to serve new residential and business developments adjacent
to their existing service area. A third form involves competition between water utilities
regulated by state commissions and nonregulated (mostly publicly owned) water utilities to
provide water service to a region. The competition in service contracting, the territorial
competition, and the broader competition of privately owned versus publicly owned utilities
increases uncertainty and thus increases the financial and regulatory risks confronting

regulated utilities.

System Bypass and Financing

System bypass has financial effects similar to that of competition and conservation.
Any system bypass, even partial, increases uncertainty and thus increases the financial
risk facing the jurisdictional water utility. This increase in financial risk can preclude some
financing options for the regulated water utility and increase the cost of other financing
options.

For example, assume this scenario for a small investor-owned water utility. Again,
the water utility serves a mixture of residential, commercial, and one large industrial user
constituting 25 percent of total usage. This large user either opts to resort to self-supply for
its industrial use (for example, cooling usage) or implements a series of conservation
measures such as recirculation or re-use processes. The effect is a reduction in usage of
50 percent. This bypass or conservation activity has a substantial financial effect on the

regulated water utility. Even if the investor-owned water utility is successful in maintaining

31 Henry M. Duque, “Competition in the Water and Wastewater Industries,” NAWC Water 38 (Fall
1997): 17-20.
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revenues, perhaps by increasing the rates for the residential and commercial users, the
long-term effect is increased uncertainty and financial risk for the regulated water utility.
Furthermore, the higher rates for the other users, given the price elasticity effect, is another

factor which increases uncertainty and financial risk for the regulated water utility.

Regionalization and Financing

Regionalization and/or consolidation constitutes an important change in the manner
that water services are provided. In addition to the potential efficiencies in both operation
and capacity planning, regionalization has important implications for the financing of
capital expenditures. Regionalization mitigates some of the financing obstacles for water
utilities. For example, more financing options are available to the larger consolidated
water utility than are generally available to the several smaller water utilities prior to
consolidation. Regionalization, consolidation, or merger/acquisition can be the solution to
the problem of small water systems in financing capital investment to replace aging
infrastructure, comply with the amended Safe Drinking Water Act, or facilitate the
development of regional water supplies.

More specifically, regionalization allows capital to be diverted or freed up in small
water systems. This capital can than be deployed to improve delivery system
infrastructure 32 Similarly, regionalization can free up the bonding capacity of small
municipalities. Regionalization can make small, financially nonviable water utilities into
viable water firms. In brief, regionalization can solve, in part, the nonviability problem for
small water systems as well as improve operational efficiency and compliance with

environmental regulations.®?

Privatization and Financing

32 wiltiam L. Sankpill and James A. Merciel, “Regionalization/Consolidation of Water Systems in
Missouri,” NAWC Water 36 (Spring 1995): 22-23.

33 Janice A. Beecher, The Regionalization of Water Utilities (Columbus, Ohio: The National
Regulatory Research Institute, 1996).
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Privatization involves private ownership and/or operation of facilities for providing
public services. Traditionally, under a privatization arrangement, publicly owned water and
wastewater utilities have turned to the private sector to attain cost-effective delivery of
service.>*

There are several financing aspects to privatization. One approach is the traditional
agreement in which the private firm is involved in all aspects of facility operation. The
private firm designs, constructs, and operates the water facility and then sells the water to
the publicly owned (or investor-owned) utility at a negotiated wholesale rate. An alternative
approach is a sale with an operating contract in which the water utility sells a previously
constructed facility to the private firm, which then operates the facility much as if there is a
full-service agreement.

There are many advantages to privatization. The primary ones in the context of this
research are the savings in construction and operating costs, increased operational
efficiency, and reduced risk in construction and operation for either the publicly owned
water utility or the small investor-owned water utility.

For example, the various forms of privatization can be applied to both publicly
owned and privately owned water utilities.®* Each form of privatization can have positive
effects on financing costs and risks facing the individual water utility. The water utility can
be acquired outright by a private firm. The water utility can permit the private firm to
construct and operate system facilities (e.g., treatment plant). Or the water utility can select
a private firm to provide operating and other support services (operational outsourcing).
However, privatization by operating contract does not necessarily bring capital to satisfy
the financial needs of the water utility. That is, privatization via contracts may improve
efficiency but does not help obtain private sector financing. In this context, privatization can

mean competition for capital via different solutions for future supply. For example, it

34 Amy Shanker and Len Rodman, “Public-Private Partnerships,” American Water Works
Association Journal 88 (April 1996): 102-107.

35 Robert W. Poole, “Privatization and Public Utilities,” NAWC Water 36 (Winter 1995): 26-33.

NRRI 99-16 — Financing Mechanisms 25




provides the small privately owned utility with a choice among building a facility, and
possibly having another private firm operate it; having the private firm both build and
operate the facility; or purchasing capacity or water from another utility.

In sum, privatization or outsourcing can be a means by which a public agency or an
investor-owned utility solves its financing problems. However, there are some
impediments to the privatization of water supply facilities in the United States. Privatizers
generally do not desire to be subjected to rate regulation. Thus, privatization agreements
are often structured so that the privatizer is outside the jurisdiction of the regulatory
commission.

To avoid this conflict, a commission could encourage larger investor-owned utilities
under their jurisdiction, instead of nonjurisdictional private firms, to engage in privatization
regarding the smaller investor-owned water utilities in their jurisdiction. Most of the larger
investor-owned water utilities in the United States are actively engaging in both
privatization and regionalization activities primarily via the acquisition of water systems of
both ownership types.*®

According to some, a counterpart to privatization can also be a financing strategy,
particularly for small investor-owned water utilities having difficulty obtaining access to the
capital markets. This counterpart is the conversion of investor-owned water utilities to
public water authorities or the acquisition of investor-owned water utilities by municipally
owned or publicly owned water utilities. Given the issuance of additional Safe Drinking
Water Act regulations, this somewhat controversial form of capital financing may prove to
be more salient in the future.

The acquisition of investor-owned utilities by municipally owned utilities generally
involves fewer complications than the transferring of assets of investor-owned utilities to a
newly formed public water district or water authority. However, it is questionable whether a
commission can play a major role in influencing either the terms of the acquisition or the

organization of the water authority.

36 janice A. Beecher, G. Richard Dreese, and John D. Stanford, Regulatory Implications of Water
and Wastewater Utility Privatization (Columbus, Ohio: The National Regulatory Research Institute, 1995).
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As a last resort, the regulated water utility could utilize a nonconventional financing
option such as lease financing. Lease financing can be a viable option if the investor-
owned water utility seeks to limit its long-term debt as well as prevent the dilution of its
common stock. That is, when the issuance of additional debt or equity is viewed as
undesirable, leasing and similar financing techniques emerge as alternative capital
financing mechanisms.

The author asked the panel of financing experts the question: “Are public-private
and private-private partnerships a realistic solution to the financing problems of small
investor-owned water utilities? The panel responses are reported in Table 3. One panelist

suggested that utilities of all ownership types might well examine the various

TABLE 3

ARE PUBLIC-PRIVATE AND PRIVATE-PRIVATE PARTNERSHIPS
A REALISTIC SOLUTION TO THE FINANCING PROBLEMS OF
SMALL INVESTOR-OWNED WATER UTILITIES?

! Changing system costs are making some small utilities uneconomic entities.

! Any large utility, public or private, which could take over a smaller utility and achieve economies
of scale would produce a beneficial result.

! There are numerous cases where private-private “teaming arrangements” have been employed
successfully to complete specific projects.

! The trend in the United States is the municipal acquisition of investor-owned utilities rather than
the private acquisition of investor-owned utilities.

! There are numerous opportunities for both public-private and private-private collaboration;
examples include joint facilities, privatization, outsourcing, and joint metering and billing.

! Utilities of all ownership types need to examine the various forms of collaboration that could
reduce average unit costs.

! The large private utility is more interested in ownership than in debt financing and many small
utilities would be wary of other privately owned utilities as a financing partner, due to the fear of

acquisition.

Source: Panel of Financing Experts.
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forms of public-private collaboration that could reduce average unit costs. Others also
emphasized these opportunities. Finally, one panel member noted that private-private
partnerships make sense in only a limited set of cases since in their opinion acquisition is

a preferable approach to the financing problems of small water utilities.

Efficiency Versus Equity in Financing

As in rate regulation, the concept of fairness in capital financing cannot be analyzed
in isolation from the concept of efficiency. For example, the pursuit of efficiency in utility
regulation can produce actions that are viewed by the public as unfair or inequitable. As
Zajac indicated, economic efficiency does not necessarily conform to intuitive notions of
fairness and equity; as a result, he argues that economic efficiency should be viewed as a
necessary but not a sufficient condition for fairness.3’

The difficulty in having a meaningful debate over the question of fairness in utility
regulation lies in the multiple perceptions of fairness and unfaimess.*® Some consumers
may feel that it is unfair to have to pay for services such as water. Other consumers may
feel utilities should not receive a profit (including the cost of capital) from providing
essential utility services. Other consumers may believe that it is unfair to be charged for
service not yet received such as through an availability charge. Retirees may think it is
unfair to expand the water system to accommodate commercial development. The
different perceptions of fairness associated with the different stakeholders in the regulatory
process forces regulators to engage in a delicate balancing act in utility rate-setting and
capital financing.

Although somewhat intertwined, equity and efficiency are separable. That is,
efficient financing schemes such as availability and system development charges may be

perceived by many consumers as unfair. However, with regulatory commission input, it is

37 Edward E. Zajac, Political Economy of Fairness, (Cambridge, Massachusetts: MIT Press,
1995).

38 Janice A. Beecher and Patrick C. Mann, “Equity, Fairness, and Conservation Rates,”
CONSERV99 Proceedings (Monterey, California: February 1999).
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possible to design financing mechanisms that satisfy both fairness and efficiency criteria.
For example, the capital financing mechanism employed by the water utility must assure in
general that each generation of customers pays for facilities that they require and does not
pay for facilities required by other generations of customers.3® That is, the financing plan
must satisfy intergenerational equity standards by matching the cost impact on consumers
with the benefits received by these consumers. Financing options must be subjected to
the criterion of achieving intergenerational equity.

The system development charge is an example of a financing mechanism that
satisfies both efficiency and equity criteria. The system development charge adheres to
the cost-causation standard by requiring new customers to finance system improvements
that directly benefit the new customers and that are a result of the demand caused by the
new customers. In addition, system development charges are equitable because they
avoid bond financing of the expansion facilities. If conventional debt financing was used to
finance the full cost of expansion, debt service cost recovery would result in rate increases;

thus existing customers would be subsidizing demand growth.*°

Summary and Conclusions

Many regulated water utilities face the challenges of capital financing. It is important
that regulated water utilities and their commissions implement effective financing
strategies. The failure of regulated utilities to obtain capital financing in a timely manner
will have a detrimental effect on their financial viability.

The water industry in the United States is highly capital intensive. This
insures that the financing of capital improvements will continue to be a problem in the
future. In addition, water supply facilities tend to have long service lives, which mandates

the need for long-term capacity planning. In this context, large, "lumpy” increments of

39 Raftelis, A Comprehensive Guide.
40 |bid.
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capital investment are required to replace aging facilities, take advantage of economies of
scale, and provide reliable water service. The result can be intermittent periods of
capacity underutilization. This underutilization of capacity can create financial problems for
the water utility, primarily via inadequate cost recovery.

An important issue in water supply is future capital costs. Given that water is a
limited resource, the incremental capital and operating costs of new supply sources is
anticipated to increase over time. Regulators and their jurisdictional utilities are advised to
compare the incremental costs of conventional sources with the incremental costs to be
avoided under both conservation and water re-use. Regulators and their jurisdictional
utilities will also want to compare the incremental costs of conventional supply sources with

the incremental costs of desalinization and treated wastewater facilities.

Regulatory Oversight

As indicated by Kaloko, regulatory commissions must assume an important role in
addressing the financing problems of jurisdictional water utilities*' The regulatory
environment, which includes both the policies and practices of commissions and the
perceptions of the participants in the capital markets, can affect the scope of financing
alternatives and the level of financing costs for regulated water utilities. The regulatory
solutions to the financial problems of jurisdictional water utilities involve both regulatory
oversight and the ratesetting process. |

There are several regulatory oversight strategies appropriate for mitigating capital
financing problems. First, commissions can encourage and assist in the consolidation of
water utilities, as well as promote their acquisition by both investor-owned and publicly
owned utilities. Second, commissions can assist in establishing mechanisms such as
water trusts for infusing capital into the regulated utilities. Third, commissions can have

regulated utilities evaluate alternative sources of supply, including interconnection with

41 Ahmed Kaloko, “The Financial Challenge for Water Utilities,” Proceedings of the Ninth NARUC
Biennial Regulatory Information Conference, Volume lil (Columbus, Ohio: The National Regulatory Research
Institute, September 1994), 33-48.
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other water utilities. Finally, commissions can develop and implement alternative financing
mechanisms, such as availability charges and system development charges.

Regarding rate regulation, there are several regulatory strategies appropriate for
mitigating the capital financing problems. Commissions can continue the process of
simplifying rate fillings for small utilities. They can consider shorter depreciation periods
for water plant investment. Commissions can develop incentive mechanisms for adopting
alternative financing mechanisms by jurisdictional utilities. They can approve fees and
surcharges, such as an infrastructure replacement surcharge which replaces conventional
debt and equity financing.

Finally, commissions can be proactive in analyzing or evaluating financing options.
The analyses by commissions can indicate the consequences of the options and clarify the
associated tradeoffs. The commission analyses can be both qualitative and quantitative.
That is, the evaluation methods can vary from highly quantitative to highly qualitative, or
somewhere in between. The benefits of commission evaluations of financing options
include improved decision-making, decreased financial risk and uncertainty, and the
avoidance of unanticipated outcomes.

Several criteria used for evaluating rate design can possibly be applied to

evaluating capital financing alternatives.*?> The criteria include:

! How well does the financing mechanism promote resource efficiency?
! How well does the financing mechanism promote cost efficiency?

! How well does the financing mechanism assure financial viability?

! How well does the financing mechanism provide revenue stability?

! How understandabile is the financing mechanism to the various
stakeholders?

42 Beecher, Mann, and Stanford, Meeting Water Ulility Revenue Requirements.
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! How well does the financing mechanism minimize intergenerational
inequities?

! How difficult is it to implement the financing mechanism?

These criteria can assist commissions in evaluating and choosing among financing
alternatives.

Again, the ability of the regulated water utility to acquire the necessary financing of
capital facilities is a function of its ability to convince the capital markets of its
creditworthiness. This requires that utility managers be more cognizant of the factors that
affect financial performance and risk, for example, drinking water regulations, unstable
revenues, and rate shock. Commissions obviously can play a major role in assisting the
utility in managing risk and improving financial performance.

The author asked the panel of financing experts a final question: “What are the most
important policies that a regulatory commission could implement to assist small investor-
owned water utilities in obtaining capital financing?” See Table 4 for the responses. The
main theme implicit in the comments is that regulators should provide a more flexible rate
regulatory process in which the conventional adversarial atmosphere is replaced by a

more cooperative partnership environment.

Conclusions
There are several conclusions that can be drawn from this analysis of the capital

financing of water supply.

! Investor-owned utilities need to explore and evaluate financing mechanisms
such as availability charges and system development charges, even though
there are impediments to adopting these alternative financing mechanisms.
The regulated utilities must be able to justify the alternative approaches to
capital financing.

! Several recent trends in the water industry including system bypass,
wholesale competition, and conservation have important implications for the
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capital financing of water utilities. These trends present challenges to water
utilities seeking capital financing.

! Regulatory commissions can play an important role in addressing the capital

financing problems of jurisdictional water utilities. The commission role can
involve both regulatory oversight and the ratemaking process.
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TABLE 4

WHAT ARE THE MOST IMPORTANT POLICIES A
REGULATORY COMMISSION COULD IMPLEMENT TO
ASSIST SMALL INVESTOR-OWNED WATER UTILITIES
IN OBTAINING CAPITAL FINANCING?

The regulatory commission should promote debt or capital pooling so that small water utilities
can gain access to the capital markets.

! The regulatory commission should work with the agency responsible for state revolving funds to
allow small investor-owned utilities access to these funds.

! Regulators must recognize the need for advance funding tools (allowing rate recovery in advance
of capital needs) using mechanisms such as capital reserve funds and rate stabilization funds to
obtain higher bond ratings and reduced financing costs.

! The commission should consider alternative approaches to ratebase regulation such as the cash
basis that is used in the rate regulation of government-owned utilities.

! The regulatory commission should assist the utility in offering assurance to potential lenders that
revenues will be generated to repay the debt such as establishing a dedicated capital funding
account.

! The regulatory agency should adopt more flexible policies and provide incentives for the investor-
owned utility to seek capital financing.

! Regulators should decide small rate cases quickly and consistently and have a small staff that
specializes in small water utility cases.

! Regulators should encourage small systems to participate in financing consortiums, resulting in
lower capital costs.

! The regulatory agency should encourage the acquisition of small utilities.

Source: Panel of Financing Experts.

This report does not present a specific analytic method for selecting the best
mechanism (or mechanisms) for financing capital investment in water supply. In the
opinion of the author, no evaluation technique can replace informed judgment in making
this selection. Regulators must be open to the consideration of alternative financing

methods while at the same remaining vigilant about their application.
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APPENDIX A
GLOSSARY

AVAILABILITY CHARGE. A charge thatis imposed on property owners between the time
at which water service is made available to the property and the time when the customer
connects to the system and begins receiving service. The availability charge is also known
as a dedicated capacity charge.

EQUITY. Equity (an objective concept) and fairness (a subjective concept) are related.
Rates and financing methods are fair when perceived by consumers as not providing an
unjust advantage to any group of customers. Rates and financing methods are equitable if
there is equal treatment of equally situated customers and unequal treatment of unequally
situated customers.

INVESTOR-OWNED UTILITY. A utility that is owned by an individual, partnership, or
corporation, with equity provided by shareholders. Investor-owned water utilities are
subject to regulation by state utility commissions and thus are referred to as jurisdictional
utilities.

PRICE ELASTICITY. Price elasticity of demand measures the sensitivity of usage to
changes in price. More technically, price elasticity is the ratio of the percentage change in
usage in response to a percentage change in price. Estimating price elasticity is an
important component of revenue forecasting and water rate design.

PRIVATIZATION. The shifting all or some of the operational or ownership responsibilities
from the public sector to the private sector. If this activity shifting only involves a contract
between a private firm and an investor-owned utility, it is more appropriately termed as
outsourcing.

PUBLICLY OWNED UTILITY. A utility that is created by legislative action of a state or
other government agency. A publicly owned utility may be part of municipal government,
county government, or regional authority. Publicly owned water utilities are generally not
subject to regulation by state public utility commissions.
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GLOSSARY, Cont.

REVENUE STABILITY. Revenue stability involves the pattern of revenues from a specific
revenue source. Some revenue sources generate revenues in a consistent pattern; other
revenue sources generate erratic or unstable revenue flows. For example, fixed water
charges provide more stable revenues than commodity charges. Revenue instability can
result from conservation rates.

RISK. The exposure of a firm and its investors to the possibility of profit or loss. Risk is
increased by increased uncertainty as well as by increased variability of utility costs and
revenues. Risks confronting water utilities include business or market risk, financial risk,

and regulatory risk.

SYSTEM DEVELOPMENT CHARGE. A contribution of capital for the purpose of
financing either recently completed facilities or planned future facilities required to meet
the demands of new customers. These charges (also known as impact fees, and capacity
fees) are imposed on builders and developers and have the purpose of financing the
capital improvements necessary to serve new system customers.

NRRI 99-16 — Financing Mechanisms 37



APPENDIX B
PANEL OF FINANCING EXPERTS

Tim Barbee, Assistant Director of Ulilities, City of Arlington, Arlington, Texas
Janice A. Beecher, Beecher Policy Research, Inc., Indianapolis, Indiana

James M. Burke, Bureau Economist, Portland Water Bureau, Portland, Oregon
Thomas Catlin, Exeter Associates, Silver Spring, Maryland

Thomas W. Chestnutt, President, A&N Technical Services, Encinitas, California

Jeffrey S. DeWitt, Deputy Finance Director, Phoenix Finance Department, Phoenix,
Arizona

David B. LaFrance, Director of Finance, Denver Water, Denver, Colorado
J. Rowe McKinley, Vice-President, Black & Veatch, Kansas City, Missouri
Eric Rothstein, Senior Economist, CH2M Hill, Austin, Texas

Scott J. Rubin, Public Utility Consulting, Selinsgrove, Pennsylvania

Arthur Sirkin, Consultant Administrator, Flagler County Utility Regulatory Interim Authority,
Bunnell, Florida

John D. Williams, Chief, Policy Development, Florida Public Service Commission,
Tallahassee, Florida

Christopher P.N. Woodcock, President, Woodcock & Associates, Wayland,
Massachusetts

The views and opinions expressed by the participants and listed in tables in this report
are not necessatrily those of the organization, agencies, or firms employing these
individuals, nor do they necessarily represent the views of their past or present clients.
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